[JP, 11-315109, A] 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 

(11 publication number : 11-315109 
(43)Date of publication of application : 16.11.1999 



(51)Int.CI. 



C08F 4/642 
C08F 10/00 



(21) Application number : 10-132706 

(22) Date of filing : 27.04. 1 998 



(71) Applicant 

(72) Inventor : 



MITSUI CHEM INC 

FU JITA TERUNORI 
DOI YASUSHI 
MITANI MAKOTO 
MATSUI NARIKA2U 
SATTO JUNJI 
NITAHARA MASATOSHI 
SUGI KIYOAKI 
MAKIO HARUYUKI 
TSUTSUI TOSHIYUKI 



(30)Priority 
Priority number : 



09109922 
09111439 
09132333 
10 50541 



Priority date 



25.04.1997 
28.04.1997 
22.05.1997 
03.03.1998 



Priority country : JP 



JP 



JP 



JP 



(54) CATALYST FOR POLYMERIZING OLEFIN, TRANSITION METAL COMPOUND. POLYMERIZATION OF 
OLEFIN AND ALPHA-OLE FIN-CONJUGATED DIENE COPOLYMER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject catalyst capable 
of providing an a-olefin-conjugated diene copolymer having 
excellent olefin polymerization activity, a narrow distribution of 
molecular weight and scarcely containing a cyclopentane skeleton in 
the polymer chain by using a specific transition metal compound. 
SOLUTION: This catalyst comprises (A) a transition metal 
compound represented by the formula [M is a group 3 to 1 1 
transition metal; (m) is 1-6; R1 to R6 are each H, a halogen or the 
like; (n) is a number satisfying the valence of M; X is H, a 
hydrocarbon or the like] and (B) a compound selected from an 
organometallic compound, an organoaluminumoxy compound and a 
compound reactive with the component A and forming an ion pair. 
Compounds, or the like, in which M is a group 4 or 5 transition 
metal; (m) is 1-3; R1 is a hydrocarbon; R2 to R5 are each H; R6 and 
X are each a halogen are new compounds in the compound 
represented by the formula. The compound represented by the 
formula is obtained by reacting, e.g. salicylaldehydes with a primary 
amine compound represented by the formula R1-NH2 and then 
reacting the produced ligand with a transition metal-containing 
compound. 
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U>*WS. Apy>M», '\7 i PSSxMb^4&US 

SI*5t\|C|5]— T ! t>S35:-pTlNT ! t)J:<. SfcXTSS 
**M-eil *5fE-fiSS (I) CJ3l^TR'««. Any . 
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[0 0 1 7] (it*. Ml4J3»i«gtMI3~i 1jBl(DiI& 
tllf^^l/, m!4> 1 ~3(DSI»£^U R' ~R 
6 14. SlMclH— -CfcSfco TOT 7X^ : f-, 
Apyvg?, 0Hb7)tfltg. ^PtfsCft^toJiS, K 
{bTjc^M^vU^S. @Hb7Ki5iffla->P*v'». 7JUp 
*->S. TJ^Jlsttm* 7'J-n+vI. 7'J-;U3 L 
*g. 7->^g. x*?S/Ug. ^i^f^l> 75K 
S, -Y = Kg. 757S, = y S. JUUtInVX^-tS/U 
g. >UU7fr>75 Kg. i^ZVI. -hPS, 
•>,»l>g. yUI/*g. ^;U*^hS*7clit KP*->g£ 
tfL, cne><D2>-&ro2<llU±^SlMcS^LT^«:JfJ 
fi£UTOTt>«fc<. £7t. m#2JU±Oi§^IC(4R'~ 
R'T^n«S©55 2 <l©ga<ji£SftT(,vTt>«fc 
< «§U R' l5j±#£aa cStl'SCl <hli£fl x ) . n(4. 

M<D<ia*sifc-riaT*u. xu, fr^na?. /\py> 
m=f-. mfomm. mmsmm. ■ixo-g&m. 

*g. 7/U5x'5A#*fg. 'J >#W 

n # 2 JU±CDi£^l4. XT^Sft&ttftOSIiSlWCH 

SiJIS-flSS (l-a) icfciycR'fi. Aayys?. SHb 
*iitg. ^ynaiSMfc£W»». "J ^ 

g. BMb*sgB»->p*->g, 7^a**>», 7;u*;u 

7'J-P+vS. 7U-Af*l. 7->;ug. 
x^xJUS. f^lXfM. 7SHI. -<5Kg. 7 

-< s y s. xj^>0L7.y L jvm, ^M>7= 
Kg. y7/I. - KPI. 2j;u*'*-:wug. x/U* 
g. *;l^hg£fcl4fc KP + vgT-fc-SC 

[ooi 8] £;t. me-asse ( i ) TS$n-52 

JHb£4$Dl4. Tig-flSat (l-a-1) T«dn«iMI 
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[0 0 2 0] (St«K MMIMI3~1 1 BOSS 
ftlB^^fU. m(4. 1 ~3©SI!Sft**U. R' ~R 

/\py>». ^fais^^ai, & 

*->g. TJU+;^*». 7'J-P+yl. J'J-^f 
*g. 7->7"Ug. x^-^JUg. ^x^x/l/g. 75 K 

g. -f5Kg. 7sys, -rsyi, ;*jU/fc>x;*-7;i/ 

g. ^>75HS. ->7/I. xhPS^fclitK 

n c*it><Dp-&©2{iJu±j&*5oicais 

UT^€r7^fiEUTl\Tfc«fc<. Sifc, m#2m±<0i§# 
IC 14 R 1 ~ R 1 T3R $ *l€> g<7) 5 "6 2 flOStfjSIS £ tlT 
l\T*>J:< (fflU R' IH±»^^$ns^«i:(475: 

in) v ni4. M©««k*atfc-r»T»y, xist. *«* 
i~2o <D/\nv>itmit*.mm> &m$m 

g. <f5j-$fM|«jfctt$--f***»**U n«t2Ja 
±<Z)i§^C4. XT^Sn*«S»OSI4SlMCl?|-Tt)S 
fc-pTOTt>«fc<. S&XTiicSftSttStQSttSlWC 
IS^UT^*Jf5fiEL/Tfc<fcU. ) 
BuiS-lKsC (l-a-1) ICfcOTR 6 l4, Apy>gf, K 
<b7*Sgg. ^PWMtdiMW. U/U 
g. *flyJc*B»5'P*5'». 7JU=l*->g. 7;U*JU 

^tfg. 7'J-P + yS. 7U'— ;u?F*». 7->;ug, 
IXtM, ^x^tMUS. 7 5 Kg, -f5h*«. 7 
*yS, 'fi/I, >UU7tv>x*x.JUS. ^^*>75 
K». ->7/S. -hPS*fclitHP*->ST&5C 

[0 0 2 1 ] *^WTI4. «HE-*SC ( I ) TSStt-5 

s^^JUb^ii, TE-«a (i-b) T«sn«M 
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^JSJl^^U ml4. 1 ~6£>il!St£7r;U R'~R' 
14, 51MCI5)— T-fcg&oTOTfcJX. 7k^lF^ A 

=i*->g, 7'J-a+yl. iXxM. 75 KS. 7 
;uu*>75Kg, = HJ;ug£fcl4^hPg 

fcJcO ({EU R' |5)±#^;**l£>C<t:l4&0) . ) 

mi— flsst (i-b) ic*3^TR 6 ii. /\oy>^f-. EHb 10 

?K^S. gHfc7kfSt®&->'J;l'«. 7;m*->g. 7U- 

□ *->g. X*?MUg, 7SKS. 

7S KI. v7/g£fcl4x h PgT'&-5Cl U 

[0 0 2 4] SUK^^S<k^ (A) (CfcUT, Mli 
®mwm& 3 ~ 5 Slfc J:tf3i 9 S^^Stfti5'M< <t 

[0 0 2 5] *%WIC«-5S1 ®*U7^ 

TI4. itiJi2g&&JHb^ (a) <h. (B-1) =fct£&R<b 
ft*. (B-2) W&7;U£-9A**'->fb£'t3!>fc«fctf(B- 20 
3) ^^B^b^iSJf&L,T-f*>*t*JKfiE'rS^ 
^e>Sliti-5'>^:< £*> 1 aoftSi (B) (CUD* 
T. J§<* (C) *^T-lvTt)J:l^ 
[0 0 2 6] *mR[z&z>m'\ <D*\/-7 -i 

fcl4ftfi^£i±3c:,fc£!BS&<!:LTO<3. *f8W 
lc&SSf§2©*U:7-r >M£fflfli*SI4. (A') TIE— 

USA (id -cm2tiz>m&&mit^®>t. (b) (b-d 

(B-2) *e&7JUS-9A:**->-fb^ 

fc«ti/(B-3) ss*afc*ft (a') isisuT'f 30 
*>M*j&*-r*flA*w>&»tfti*d>«:< «bt> 1 mv> 

[0 0 2 7] 
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[0 0 2 8] (5t*. M(4^W»S^3~1 
&HUK?-*3;U R'~R'°I4. SIMClB]— TtSiSo 

Ti^Tt<fc<. . *stis^ /voy^sf. 6Hb7kng. 
m^m. u>£wg. 

<Dot><D 2 ^±75<!ElWCjt&UT3S£7T$fi£UTOT ! t> 
<fc<, nli. -MOflSlktatfc-j-tt-CfeU. XI4, 7kiSJI 
^. /\P^>^. K-fb7k^S. BSf?t#Wg. 
*g. gfSt^Wg. Tjv-jm^WS. 7)l/5-'5A^ 

g, ij>tss, /\pyytti, ^ynsiSMtdiM* 

g. y-flt*!, ^UV-^A^WS: £fcl4*X£ 
=frg£?*L. n tfi 2 JU±©J§^I4. XT^$n-5«IK<D 
SliSOlCPI— Tfcg/d:? TOT $fcXT^S 

ia. mm. mm, mm. mm. v>. ^^m. -feu>. 
*x&&zfmmti>z>tzz>m&.i)mzniz.'>t£< itn 

(D7tm^ti 2flEGD!£-&g£7FU EHb7kfSlgT£-5i§ 
£lc(i^fiiISi^3{IL:ULJ&>££:5gT$><5. ) 
HtlS-®^ (II) ICfcOT. R 6 *fcttR ,, ^/«J:< <b 
t>-:frf4. /\ny>Hf. EHb7kUtg. ^PJSxUb^ 
gist#wg, *vm<$smm. 

*g, £7tl4*X#*gT&-5Ci:##£Ul>. 

[0029] fjis-fiSit (id rasn^Sf^Ji-fb^ 

1&I4. TIH-flSiC (ll-a) "C**tt*im*AJWtAi*T 
3&SC<t75<»Sbt\„ 
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^•(b7k^B^->U;i/S. 7^=i*->S, 7 l J-P*-> 
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g. X^JUg, 75 KS. 75/'!. *;U*>7SK 
g. - h U^S^Jtli— hPlSr^U C+lbCpt© 
2(IJU±#i:iMCg*£L.T3g£J£f!£L.TOT ! t>«fc<. n 

ii. M©flii«*asfc-r«kT»y. xi4. ap 
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«JM5HMBM ~2 0©M^b7kS*s E^Gi^ 
3&1 ~2 O05Any><fbgHfc7jciil*. ^#WS. 
2#*tS. ££li<r-f gt#WS£7KU n#2JU±<Di§ 
^(Cli, XT'^Sft^&roSliSlMClIl-T-fcgfc? 
TOTt<t<, £fc2<llU±0X#5l\|Ci«SU"OI£ 

jg/suTOTfcj;^ mm. ax. 

tr^m. -tux ^xfecfc^nnA^^spcky 
stfn7t^< <tt) i aw7c^*^tj x 2{ffi©js^s$-* 
u mityhmmx-h^m-^tzitmrnw^ 3 «ju±*»6* 

jttJiS-J&se (ll-a) iCfc^T. R'S/tliR' 0 
th-lfit. Anyvi?. Kftzk*8. K<b*JMifl 

S, 7571, 7;l/*>75Ki, ->7/I 

[0 0 3 2] 1MEa&ftJMt61il (A') iCfcOT, M 

*§6^ic^-5^2o*u7-r >m-&mMt& 
■cat, miea*&Bft:dtt (a ) (B-i)*«&«<b 

(B-2)W&7JI/S = £A**i'<fb^ ! t$!l*5«fctf (B-3) 20 
-<^->'fb-<^>14{b^^e»glin-5'>^< <ht> 1 ffiO 
fl;** (B) iciPAT, (C) Sf^lMtJ: 

[0 0 3 3] *^|cfi6«^2 0^-U7-< XDm-Stt* 
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L, R'li. /\ny>^. tttokftS. ^b7X*am 
->u;ws, ^b7k^s^->p+->*s 7;U3+->»v 7 
7iJ-a*->i> 7'J-AWl. x* 
•tMUS, f*iX7iH. 75K1. -fSHS. 'fS; 

/i^u R , ~R , rop-&o2<im±^i:^ics^u 

(i R 1 ~ R e T^$n*SCD 552 ffl©S^a*£$ tlTO 
Tt>«fc< ({&U R'H±#a*Sn*C<!:l4<i:lO . 

Ktekfts. si^ti. <<*o$mm. mMJkm 

S, 7^5^-5 A#*S. 'J>fWS, 

AD^^l. ^QJIiMb^lgg, $--f*£* 

1fi 2 JU±<7)JS-&li, X-T7F$n-5«18Jt(D»liSlN|C|5|— 
Tt>R£oTlvTt>«fc<. *fcXT^£*l-5«£fc<£Sli 

IMEa&AMfc&lfett. TiE-^iC (lll-a) T«*n 

[0 0 3 6] 
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[0035] Mitmmwmm4ttit5m<Dm 
mtemm^zmis. ma, i~3rosia«-7FU r 
^-fb7K*s, ^b7jc^gjfe->'j;us, mi&mm 40 

S. *^*>x;*7MUg£Jtfifc Kn + ->SS:7ltL. R 
! ~R 5 li. SIMCIhJ— TtSSoTOTtJ:<> TkJgJg 

K<b7K^H^->U7US. BHb7j<S5tH&->P*->g. 
7;io*->«. 7;u*yu^«, 7 'J -o+->i. 7 'J 

-f 5 KS. 75/1, -f 5/S. 7.;U7tv>XX-^;US, 
*JUt|v>7£ KS. v7/I, -hOS, 2j;WtK*->;U 50 
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[0 0 3 7] (3t*. MI;lJg»ii*itffi4£fcl:t5&<£jI 
^BEi^jpU mli. 1 ~3<DS!ifc£;^U R' ~ 
R s li. SiNiciD— T"bSZ3:oTUT ! bJ;<. £Hb7kfg 

7;ua+->s^^ii^b7jc^a^->u^»^^L. 

;us, 7^a+->s. 7;u*;i/^S^feii->7/S* 
r' ~R'<Dot><D2ma±&m\izmt£i,Tm& 

JgfiKUTOT mA<2JU±Oli^lCliR , 
~ R' t?S$n5S©5 5 2 <@<DS#iil££nTOT*> 
,fc< ({BU, R' P)±*^^$n-5d<ttt^:0) , n 

mtTkmrn. &m$m&. 4*v<£mm. mmsmm. 

©ti^li, XT*$tlS«Sft03Slii:iMCPl-T-t)Snj: 

?TUTt<t<« SfcXT^^n-SffiStroSliSlMCSS 

^UT^^fiEUTtcfcU. ) 

±12-fiS5t (Ill-a) I 3 . n\\*2T'$>Z>Z\£tfifttL^ 

l\ 

[0038] izmzm 3 <o* u 7 w >B£fflfi4& 
li. itiES^S^i (A'li, (B) (B-i) 

(B-2) *tS77U=-^A^+->-(k^, fc.fc 
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tf(B-3) 9&£JI<b£tt (A) iJEJ6UT<f*>»*?B 
fiLt2>it£Wifrt>MtiftZ&te< 1 a®<bd4fe£ft> 
6&*C«h*!8<a<i: UTO*. 

[0 0 3 9] B1JiEm3 0?*U7^ >ffi^M«El±, BUsSS 
»aJHb£<» <A'}£. (B-1)*«ft«fl:d*. (B-2)* 
$7 ;U 5 = 9 A** *3 «fc (B-3) SSftftfcd 

m £ s jfc u t ^ * > » * ra* * * <b£* # & » tf ft « d> 

O^&fcl aofc&lfc (B)"C*PitT. tH* (C) 
A/POTfcefcO. 

[0 0 4 0] *3S«B|C«-5ft3©:*U7-f >©«^*5* 
(4, HIE* 1/74 >«-&ffl84&<DW£TlC=J-U:7-f 

tfi (Mw/M n ) <0«*»3. 5JUTT&U. a-*l/7 

-f v^few^ftswiaJWttodaA* i ~ 9 9 . 9 ^;ux 
(ommz&v. it^^x>*-'6)^e>^ft-5ffifi!c¥<a© 

#ft#9 9~0. 1 tJkSSWf&ffllC&U. flO^'J^- 

8MMc*as*x>icaft-*-*i, 2->^p^>^>#^« 

#»*ft*ttC**JCi:l*::£*»«£LTl**. 
[0 0 4 1 ] Sfc*»WIC«-5a-^-U7-f > • *«5> 

©#I*i5 0~9 9. 9^U%(DJEHIC»U. tt«5>X 

>*»6a>6»a>ft*«rtuwft©*«« t 5 o~o'. i =E)\> 

[0 0 4 2] $e > lC*%WIC«-5a-*U7-f>' • 
£7tl47Pek>T;fcy. «Sv J x>*«7^> f x>'t3«fc 
[0 0 4 3] 

[RfKDJlttttfcBWil JUT, ^ISICfe!**:*^* 

£i&lc?l\TJMtnicK9!-r*. 
[6 0 4 4].ft6. *W«BSICJ30T rs^j ti\5B 
14. ftttad£l?-?&<* ftfi^^tS^bfeSlftTffl 
0 6*l*C£#&y. rm^<*J <fcU?f§(4. 
(*/t'I^T/<£<. ftftd*«;t>&dU£:fti*Tfflli&ft* 
c ££<&*. 

[0 0 4 5] 1 1 CD^- U 7 ^ 
*5HEC«*ft 1 >S£ffltt8tl4. (A) T 

E-«a (I) Tft«£ft*a&&IHb£fc<!:, (B) (B 

-D *a&ftfc*«i\ (b-2) w&7^s-7A**-xb 
*»***«:£*»»& w#h**tt< t*> 1 

i^&JBflcSftTl^*. 

[0 0 4 6] ^mmo*^?* >m.^mmt0k^ 
*r **««««■ icoi\T»wr*. 
(A) a»ft«fls&tti 

*56WT'fflU6ft* (A) 3&&JI<b&tf!l4. TIE-flS 

st ( i ) Taaft*<b6*T?»*. 



[0 0 4 7] 
[ftl 7] 

/ 

R 2 



R» 




R 1 
I 

.N 



MX. 



( I ) 



R 5 



m 



10 [0 0 4 8] — IMtilCliB 

-Cfc>L/TUfc<Tt>J:lV> ) 

AO')*. M(2J3»H**3I3~1 1 filoa^JBIS^ 
(3«Ett5>*/-f Kfc#£ft*) *ftU »*b< 
(43~98S (3#SlCl45>*y''f' Kt>#£ft*) <E>£« 
ft?TfcU. J:y»*U<l43~5«lteJ:tf9Ul©AII 
HfT» U , ^IC» $ U < 14 4 J££fcl4 5 tfi<D6SEK?' 
■P**. £<*fl*)lCl4, **> : sOJxs 3S>>. i>)\>^- 

20 /UUK P>>9A. -fvMJ£A. fPA, tU7*f 
>. fsif7>7->* U-^A, /k7— 9 

A/«C«tfTS>y. »^U<l47x*>i>7A, 5^>. 

;k a/WK P^ASifTSy. «fcU»SO<l4. 
f^X y^a-CA. A7Z5A. P5*»> 

*L<I49 L ^>. 5Wa= fA. /\7=-5ATfeS. 
[0 0 49] ml*. 1 ~6. »£L<I41 ~4©SS4 
R'~R 8 I4. SlMcft— TWKtoTlvCbJ: 
30 <. *ftJH^. /\Dy>B^ Kfc*ftS. ^rPSit 
{bdtt&S. Kft#*S. Sft^WS. *«>ftft*«, 

^^■7t«. y^ts. $--fft#W». <y;i^?=7 

fttt±#SOlC»JSLTft*JBJ«UTOTt>J:l*. 
[0 0 5 0] /NPy>I^. : f-i:LXl4, 7yS. igft. * 
ft, 3 9ft*^(f .6ft*. BHb*ft«£LTJU*ttlC 
lt % /g^k x?;k n-T'PtfJk -fV7"Ptf;k n-7* 
5^;k -fV7*f L ;k sec-7*^k tert-7^k ^-^^ 
>^;k n-A+WMtfOKMMWl-SO. »S 
40 U < 14 1 ~ 2 0 ©ft*tt3l;fctt**tttt©7 , ;l'*A* ; t' 
n;k 7U;k •<V7 r P'<--»U?5:<i:<D^ft)l^git*<2~ 
30. ST^U<I4 2~20 ©«ig«^ ttl*i*m&.<DT J\, 
>r-;US ; x^-;k ^P/t < /l/^Ua£ftftft*ttJ9 f 2 
-3 0, #£U<I42~2 0©illgtt^fclJ^i«ttro7 
)\,*-)m ; ->^P7*Pe<»k ->^P7fJk ->^P^ 
yi'P^-Wk 7^"7>5 L ^<t?OKftlS : f- 
3 ~ 3 0 , U < 14 3 ~ 2 0 (DJIttiafaK^Kft 

ts.a<Dmm.®L5~z o (DJi«Tiafp^'(b7Kfts ; 7x- 

50 ;k «V*Jfr+ j-7TJ\>. t'7i-Jk ^-.7i-Jk 
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7it> h UJk 7 > h £ QftXEKT-tttf 6 
~30, #Sb<l4 6~2 OC7'J-;H ; hlUk is 

o-^p trjk^x— ;k t-^f*7i=;k s>**ju7x 
[0051] ±mmt7)<-mmit. *.mm=f-ti t '\u'?>-z 

Jk ^>^7MP7i-;k ^DP7i-M<!:OK 
Sftgi^SS 1 ~ 3 0 . »JKIi1~2 0©ADy>ftK 

<b7ktiis#^(f *>fts. 10 

[0 0 5 2] £ifc, ±lE£Hb7jciiigl;i, fftOBMfcfc&g 
7;UP->+*. 7'J-Pty!, X^.^JUS. x— tMU 

s. 7->;us. *;k-H*->->us, hs, tK 

P*->Ss ^/U^-+->Sv *JU/K>^7jc^iS75:i*<D^ 
m-s^S, ; = 75 KS, -< 5 KS- 

th'7y/i. tK7yy5. -hnl. xhPVS. 
•>7yS, /fV>7/S. ->7>gxXxJH. 7Sv 20 
/I, y7yi; 7S>'S#7> ; Ex9AJg,!:J3:o?S:t> 
ofct'rogsst^rs ; 7K^>vM.»Ug, #?>M.M* 
S, ^Ttf^xjUSfc^cOTl^Slt^rg ; *;k*Xhg> 
^TfX^x-M/g. yf^l^fM. 7'7l/+7U5 1 7J-S, 
7U-*f*i, ? L 5j-7->;U». ^x-tMUS, 

->7 >&3i*T)l>&- 4 V^7 >KX*-7^Ug. TUl^ 

KS, *^7|xU;U®, ^7tv^.7|x"J;US, 7|xX 30 

77HSt'© l J>tts. ^-ffit^g. y;uvx2 

[0 0 5 3] cti^<Dv*>. *#ic, *^;k x5=-;k n- 
V'Ptf^k 'fVT'aeJk n-?^;k -fV7^k sec- 
X^Jk t-Xf^k ^5j-^>^;k n—s+->;U?S<i:©^ 
Htll^ifc 1~30, U < Ut 1 ~ 2 0 ©ttSWSfcli 
#tttt©7JU*;MI ; 7i-Jk T^^k t7i- 
;k ^-7i-ik 7it>hU;k 7>h7t-M 
t'©SI^a6~3 0> #£L<I;*6~2 0£>7'J- 

;ps ; cne><07U-7i/Sic/\p<7 f >]^ : f-. Risjs^a -40 

1 ~ 3 0 , L< 14 1 ~ 2 0 ©7Jl'*->l/gf:fcl47«/l/ 
P*->g. KMfl!t6~3 0, »£U<I46~2 0© 
7 U -;Ug*rt:l47 'J -a*yl/id:Ol»l*< 1 ~ 5 

[0054] nsn^wg. gig^g. 

<bl5]«CDt><D#^lf'E>ft-5. ^PSxMt&iai&giil/ 
T(4. tP-;k tf'JS5». *y'Jk h 

iKftfl:$tt. ^7f7x>fc£©#eiEm<b£4&££0S£ 50 
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g. ts^^ti^(D^am^t^mm\zm.m^n 
an~3o, »$u<iji~2o©7M;h, 7;up 

>y«)5i:Oflgi* { 3 t» lCg&Ufcg&<t:#£(f e>*l 
•5. 

[0 0 5 5] ^r-ffSt^gtUTUk ->'J^S. vP + 

->g. fi?-(b7K^fi^->u;u^ ^b7jc^s^->p+->s 

tiZ. Altftlcil. *<?)l>i/VJl>. iS*?)W>V)^ h 
U*3 L 7U->'j7k X^kv'J-Zk ylWv'Jik h 'J 
Xf^yiJJk y7i-^>f Jkv Uik h'J?!-^ 
->'j;k i»f L ;U7x--»U->'J7k yy^kt-y^^ 
->'Jyk (^>^7;UtJ-P7x-7U) v'JJUfc 

<t**^ife»n-5o cft^cDtfTia, y^->u;k v> 
?;i/^'J-»k h'J^^u->u;k x?\/k>y;k >»x^ 

JUSsUJk h»JX^7k>U;k ^>7 c ^7x-7kV'J 
;k MJ 7 x=Jk>U LI*. ^ICh'JT*? 

;u->y;k MJif;k>y;k h'J 7iz;k>u;k v 
^ ^;U7 x x;u •> u Jka* » * l i ^ gHb7ksftg& •> p * 

->g<h LT^ttftlcte. h U >^k>P*->fc<!:*«£lf 
[0 0 5 6] <7*;l/Vx£ A^rgfc<fctf*X^*ig<hL 

xXica&Lfcfcroa^if e.n-5. ;^ic±i2TUiB^ufe 

[0 0 5 7] 77U3 + ->S<tUTa<*a*)ICli. >h + 
ih+y, n-XP7t^->, -f V:7*P7|**-X n-7h 

-5. 7;u+7k^^-g<hUTft{*Mic(i, >^;k^*. x 

[0 0 5 8] 7 U-P UT*<*fl*)lC(4, 7x/ 
2,6-y>^k7iy*y. 2, 4 6-h 'J>^/U7x 

[0 0 5 9] 7v-7US<hLTa*6 < jlCl^ Ttv/US^S. 

p-> h + ->^>V-f ;US>S<!:*^lf &n-5. I7f^l 
<hUT*<*6*llCl4. 7-fe^7U7r+->. 

-x 71 h+->*yb7K-7k 7iy*->*;kt-;k p-^ 

p P 7 x y* +->*JUtH— /^i'^lf 6>*l5. 
[0 0 6 0] ^Tj-X^^USiUTft^WlCJi, 7-t^ 

JM*fl*)lCli. 7th75K. N-pt^7k7-feh7 5 N- 
>WK>X7S K& t>tl*. 
[0 0 6 1 ] ~ K«<hUTA<*MlCl4. 7-bh-f 5 

»6*)ICI4. v^^yk7*y-. X^P^5 L ;U7 5 / . i77 
X-JU7S y'£<h*#£l7'e>ft£. 
[0 0 6 2] -I'Sy'S.hUTA^Mlcli, pt^yU-f 5 
y. ifM^y. 7P^K5y, 7fM5-/, 7 
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uxft^wicii, ^j^>m^^. 
;k Tsfritym? 3L-)\st&ztiimf ens. 

[0 0 6 3] *^*>7£ K»<hUTftttfl*llCli» 7i 

R« li7jciiiJU^©B&gT-&3C<fc##SlAV 
R s liApy^JS^ KflykSSS* ^xP^jC 

<td*»s. Kft^ws. -<*o%m 

S##$biv> *8Icr s li. /\ K-fbzk* 

-fb7Kms^->n+->S. 7JkP+->S» 7JU*;i^* 

7'J-O + vi, 7->;n. x* 

xJkS* ?^i^tM> 7SKI. 7Syi. -fSK 

[0 0 6 4] R* £UT$?£ UOtfMb*)ES<!:LTI2. 
*^;k X3Mk n-7"PC;k -fV7*PWk 2 
;k -fV^Jk sec-T^Jk tert-^^k W-'O' 
^;k n-^+S^kfct'OKSiBi^Si&n ~3 0. #£U 
<B1 ~2 OOMIttSfctttfttttOTJU+JWI ; 
azfa if Jk s^pz/^-Jk s^nti/f^k v^p^ 

SU<ii3~20 ©SStfJSfflBHbTkJK* ; 7 x=Jk * 
>2>;k i-yfJ^ K7i='J*, h'J7i- UJW&g 
©Mt*B[^lfe&*6~3 0. »*1/<I46~2.0©7'J- 
jug ; Ctt£©S(CKgtJSiTF-«;&*1 ~30, » 

SU<li1 ~2 0O7MM*fcli7;l'3*yI, K : 
flMHHBt* 1 ~ 3 0 . 0$U<I21 ~2 0OAPy>ft 
7)l>*)m* »£U<li6~2 

o©7U-^s*fcii7U-p+->s. ;\py>, >7 

yi. ~hP». t KP*->S«:<!f©«jfeS««S&(c{g 

[00 6 5] R e <hbT»£UOKfc7kSSH»->U;kS 
iuxii. >3Mk>u;k -^y5=-;i/->u;k hj**;p 
->U;k x^;k>'j;k xx^-;k>u;k hUxg=-;u-> 

U;k y7i-J^f^->UJk hU7x-;U->U-»k 
v>>^Jk (^>^7WP7i-^) isVJMxZ&mf 

;i/7i- ;k y7i=;wf;k>ij;k -fV7i- ju-> 
u;k y/f^i-^y'JJk v^^ju-t-T'^ux 
•jjk y^f;u^>^7MP7i-M ->u;utt«t**< 

[0 0 6 6] R s £UTIittlC. -YV^P 

tfjk -fy^y;k sec-T^Jk tert-3^k 
>*JUtt£©«JI68[*tta*3~3 0. #£U<li3~2 
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#£b<li6~2 0©7U-;k 
STS^UJtS (*S;k£/«E<!:) . 7^"7>?\>k 
P7*PWk-y^P7Wk yyP>«>f;k ->^P-^ 

3 ~ 30. »*U<li3~2 

0 ©ji«taiB]^^b7k^s^e.sisn-5»T*§ 

*L<, &«lM£7xx;k ^-7^k 7;WI/-Jk 
7>h5-Jk 7x;h>hUJUfc£©&iSJjm&6~3 
0. # 3: U < li 6 ~ 2 0 ©7 U £*:liEHb7jtig 

[0 0 6 7] R* ~R ( I*. Ctte>©?-&©2fIJU±© 

TlxTt><fc"0. 
[0 0 6 8] *7t, m*<2JU±©ii^lCli. R' ~R 6 

fcfc'U R' PI±liilS-&$nSC<hli*0„ <*£IC. m 
7&*2i^±©i§•&ICliR , IH±. R 2 Pl±. R 5 l^±^ R 
4 |i*l±. R s |H)±. R s P)±li, SOICPI— T'=t)^j:-p 

[0 0 6 9] nli, M<Dffi®L&mtt%LT'&V. ftttM 

lc(*o~5, »^U<(ii~4. J;y»SU<lii~3 
xii. 7jc^ig ; ?, /xp^ys?-, BHb7k 
mm. mm^m. -f^ftsi. m^^s. Tt^^t 

■7A#*S. Sfcli^X^WS*^. n*^2W 

[0 0 7 0] yNPy^H^cbUTIi. 7yM. t&M, * 

1 ~R 6 T^L/fet>©<l:^Ht© , t>©* !f *(f £>*T.a. 
WlCli, 7t^;k x^;k ^PbfJk 7"^;k ^+-> 

^-^^k. J— As HxyJk 7^f 3->;kttif©7 
Jk+;kS ; ->^P^>^k y^P^yA. /JU/K^k 

P7;k+;PS ; fc'_;k ^p^-Jk ->^p^+t-;u 

ttEtoTfrT— )1>S ; 'Ov-'k 7i-JHf;k 7i 
^U^P fcrjkk£*©7 , J-Jk7-M i ;kg ; 7i-Jk h 

) g;k y>^i/7i-;k h'J^Wi-ik x^ 
7i_jk yptr;u7x^;k t'7i^;k ^-7^;k, 

Tt^kT-^^k 7>h'J;k 7x7->HJ;k9:<!f©7 

T'li^l^. cnt>©^b7k^Slcii. y\p^>-(b 
K<b7jc^, »<*M(ciiK^Il^-l!ffti ~2 0©^^b7k^S 
©'>&<£ - -P ©7K^^ /x P 'T 1 > L- TtS ^ * 

[0 0 7 1 ] Ctl607^. 1 ~2 0©fe 

©*<»*Ulx 0 'NxPH^b^tl^BiUTf*. SOIER 
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[0 0 7 2] BHH^WSiUTIi, B5KR' -R'T-W* 
+->S;^h*->. ih+'>. ra^*->, 7h*->ft 

7iz;M h*-X 7i-Mh + -»5;<S:07 , J-^7 

[0 0 7 3] l/TIi, tuiSR' ~R 6 T0"J 

,;|,7UU7**— K MJ:7JktP;**>7UU7:*-*- 

K 7i-^^7*^-h. '<>5W**7**- 

7l/7**-K MJ-f V^5 L ;U / <>-tf>^-'l'7**- 
K p-^cui^o-fc^xji/?**- K ^>*:7;k*p 

)\>ZK)\,1><< K 7i-^;l'7^^-h. 

/VOOJUk?**- K '<>*77M-P'<>-fc*>7<. 

[0 0 7 4] ^^«»«!:UTft^fl<)lCli. BtHeR'- 
R'TW^Ufctrotl^OfcCDa^lfetl. a#wic 
I*. 75 /S ; *9-frT$.J* ^^75/. yif 
7kT5/, y^Ptl^Sy. y7WS/. 5>->* 
Q^*V7U7S>'7S<!;(D77U*7U75>'» ; 7I-W 

ay. y7i-^7sy. $>hu;i>7Sx\ p+yf-ju 

727, Jl/7 1-^7 5 y fti'©7 U -^7 5/1 

[o o 7 5] *£S5#fra<tuTmfcfl*]ic(i, br 
^u*^7-f t-ij~># ns\*-»i>*xy << >U£<o 

VV7)\>*r)\rif-7.y << ; MJ7i-M7>7^X 

hj h ij)\,7k7,y4 yts.E<r> h i )7V-)i'-fcy>y << > 

£ ; *?;U**77-f K IfM7v7 7-fK 7i- 
;MvX77-Y htt£0*777^ hS (7t^7-r K 

s) ; *7,*>si ; >&mts.Etfimi e>n-s 

cnS.lcPRSStl-S'feWT-lifcIV 
[0 0 7 6] -7-^^#^StUTSi*a*IIC(i, SUiHR' 

~R , -c«y*ufc ! b©<i:i^«i<D i t)<73^(f e>n, 
->y;k HJx^Uv'jjk h'j^p t;u->yyk MJ 

v£P'\*->Jk> l .)/k h'J7xXJk>'j7k 
7xx;k>U;k hUh'J^SrUik h'J^^v-'J 
7Pfc£<D&<b7kiiiiB&-> U ; h 'J >?\»k> U tVc- 
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20 



30 
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->'JJU^5 1 ^«E<i:<D'7--f^S^7;U*yl'S ; h-'J^^U 

[0 0 7 7] ^UVX^A^StUTft^Wtli. mi 
lER 1 ~R 6 T^U^: i t)W<!:IP) : »© i t)©^lf ^ti^ A 

[0 0 7 8] ^X^WSiUTJlttftlCli, ~ 
[o o 7 9] /\py>^Sg<!:UTJM*a*)lci;k p 

F e . B F< ftt'07 y^#^S. CIO,. SbC 

ctt^lcPKjgsnsfcroTli&iv, 
[0 0 8 0] 7;i/5— ^A#*S<*:UTm*fl*)lC(i, A 
IR 4 (Rli7K«. 7JU*JUS. g&g£WUTt>J:U7 

[0 0 8 1 ] ftfc. n*«2JU±©J«^li, XTSSM 
"C^ n-S^SBtcDS 1*5 l\ ICS££ U T« * JBfiJt U T «): 

m&&mitikM (l-a) 

IT 



It. Tie-flSiC (l-a) T-ssn-s-fb^^sn^. 

[0 0 8 2] 
[<fc1 8] 

/ R 1 \ 



R 2 



R 1 
I 

. N . 



R 3 




R 6 



R 5 



(I-a) 



m 



[0083] (i-a) <k Mtmmwmm3~i 1^ 

-5. mli, 1 ~3<DHSii-C«.y. »$b<l«t2T'*-5„ 

[0084] R^R'ii. m\izm—-?t>mt£-3Ti\T 

•>a*->m. 77U=l+->Ss 7^*>U^*». 7U-P 
7'J-il'f^S. 7->7PS. x^^US. f 1 ^- 
x*^;US. 75K1. -f 5 KS. 75/1, ^5/ 
S. ^;P7iT>x^x7US. x;ut|x>75 KS, ->7/ 
S, -hPl, ^;utK+->7US, ^;ut(vS, >7U73 7h 

50 [0 0 8 5] m^2Ja±Oli^lCliR'~R e T-^ 
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U R' iBtttfSiS^Sft-SCtlifcO. nli. MOffl&& 
SrjSfc-fSfcT&y. AttMlCli. 0-5. #£b<li1 
~ 4 , «fc U U < 11 1 ~ 3 OBftT^S. 
[0 0 8 6] xii. tK^H^ /\ny>S?, SHbTkSI 

s. mm^mm, -y*s#*s. *^3t# 
we. T)^s.-^A^mm. y>^s*. Apy>tw 

A^SS. Scfcli^X^Sfc^-f. MttMlcii. HtilE 

t put© t> (Dtfimf e> n-s. 

[0 0 8 7] &33. n#2JU±©i£^li. XTncjEft* 
^(DSIiSlMCl^-TfcSfcoTOTfcJ^. £fcX 

(l-a-1) TS«ftSfc6«i«»*l/l*. 
[0 0 8 8] 

Hbl 9] 

/ 



R 2 



R 1 
I 

. N • 



R 3 
R" 




0~ 
R 6 



V 



R 5 



:MX, 



m 



(I-a-1) 



[0 0 8 9] 3 (l-a-1) t. R'~R 6 '. Mfi^Xi 
UTIi. BuiEil^rofcWtfMSlf 4tlC JUT 

CD*>0D;&<»*UO. MliJ§»j««gS3~1 1 J£©51f£& 
lUK?£jii%U »SL<(±3~5iJl&t^9^©^aJl : 7 : 
T*U. ^l/<li7A>yfA. 5Wa = >> 

As /\7x£A. AT-SOA, -TtZf. *>-5>)\s. 3/< 
;UK n'5X>Att£-C*U. «fcU»*'b< ^ 
JI/3X.9A, J\7 — VA. uyUUK Pv^A&t'Tfc 
U, *IC»*L< sw=i=£A. J\7-VA 

T&-S. 

[0 0 9 0] mil 1 ~3<£>$ISt-efe-5. R' ~R 
6 li, SOICIhJ— T?t>g/«St> TOT zk^jm^. 

/\p<y>n^. 6Hb*siig. ^ypsisMt^Maus. 
fl:zk*«*->y)U». mib7K^fiJft->P+->», 7JUP 
*->g. 7;U*;k^*g. 7U-P + ->S. 7'J-;i/f 
^-g. ^-jfX^./US, l^fJH« 7->;US. 75 H 
-< = KS. 75/1. -fS/S, JUU*>X*^ 
g. *;l/*>75 KS> ^7/1- -hPS. tHP + 

->g£: cne>ro*T«!ftic. Tksn^, /\p 

gHbzjtiitg. fiMt**«*->y;Mk 7^p 

*->g. 7U-a + vI. l^fJU. 75H1. 75 
/S> 7W>75 KI. ->7/S£fcli-hPS## 

[0 0 9 1 ] AP^ISi^tUTIi. 7 7l. ft 

li. >5^k x^;k n-7"nt;K 'fV7'ot:;k n-X 
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-fVT^/k sec-Xf^k tert-X^/k 
;k ^*->;Uftif©K*BR^«bfl«1 ~2 OtfMESm**: 
li#tt#©7;U*Jl/g ; fcfxjk 7'JJk -fV7*P^ 
jU*if©K*ll?-»«» 2 ~ 2 o <DiS^*7tli^ttttro 
TfrT-^m ; x^-;k :7n/t;u*;Ufc£»tiMli*« 
#2-2 o©i«««Sfcli»tttt©7>u*^i<»-; 
p^ptf;k ->^p^5=-;k x^P'O^/k x^o^ 
*->;k 7^v>5^u&<h*©KsgiJii : ? L &# 3~20©9 
ttt&ftiHbzkiifg ; 7i-;k ^>v»;k ^-7^;k e 

10 7i-'JJk HJ 7x=yjl/fc<h'<OKSRISi^&#6~2 
0©7'J-;H; ^B^^yi: Jk -o^xjk 
7;k*UXJU/j:£<0K*lg^»J&* 5 - 2 0 (D^W^tafP 

K4t*xs ; fc<ttf. cnewsicK^i^a^i ~2 

0<D7fr*)im, JftXBTOWM -2 0(D/NP^><b7 

;u+v»i/S, j^mn^lft^ 6 ~ 2 o<D7U-;us. K^n 

1 -v 2 0 <E>7;m*->g, KSSJS^-a** 6 — 20 
C07U-P*->S, /\P^X >7/g. -hOl, t 
K P*->gfc<b'<E>B&g#s* 6 IcM&UJtgfc^iMf 

cne>ro^Tii4#ic, *5=\>k x^k n-xn 

20 bMk 'fy^PKJk n-X^k -fV7?;k sec-^ 
;k tert-^Jk "O^k ^+->;U/«i:i:CDg?^ : f- 
ffcan ~2 0Wi£^ i bU<li«'iK : l*O7^+-iUS ; 7i 
n;k *7^U&£fl!>KIMIl?- 6-2007'J 
» ; ^n^CDT'J-^SlCtiiieMm^St* 4 ! ~2 OCO 

Hl^f-a* 1 1 ~ 2 0 ©7;U3 + ->S. KiRBC^Sk** 6 ~ 2 
0 037'J-P + ->S^:<!:<Dg^«^1 ~5<lfi^U^:g 
&7 U -JUSJ&:<!:#»3: UO. 
[0 0 9 2] <\xP855£<b#!fel8S<tUTli. tfP- 
30 tT'J-x>. tUSyk +7Uk h'J7v»>«:<5: 

^(D'S^Pig^b^^SICKSBi^lK^ 1 ~ 2 0 ©7 

;u+;u». 7;up+->S^£©B^»*<$t)icg^ufc 
[0 0 9 3] K^b7k^B^->y^«<!:UT»i*6*)lcli. 

*?%>k>y;k v s ^>;u->u;k hy^^u->y;k x 
^u->y;k yi^k>y;k hui^kv'j;k v7 

x— ;l/^^U*>y^k hU7i-Jk>'j;k Vt'S-fr-? 

40 iz;i/->ij;k -^y^u-t-^'5 1 ^->y;k 

C<>^7WP7i-^) isVJb&iitfimf e>tl-5o 
zne>©*Tli4#IC. >^5"Uyk v^JUv'jVk 
hU^f Jk>U;k if-Jk>^k ylWI'y'JA. h 

y x^;i/-> y ;k h U 7i-;i-y 'J ;P7i<t*^»^ uo. 

[0 0 9 4] K^b7jc^fitft->P + ->S<tbT*{*fl*}lC 
li. >y^^/i/->P*->^<l:^lf 7/UP*-> 
S<hUT*»Mlcli. >h + ->, iht-X d-^PtH* 
v. ^V^PtH+v. n-^h + -X 'fVT'h+k ter 
t-^ K*->/«Et**^lf ens. 
50 [0 0 9 5] 7-»U+^*Si:UTA<*6*llCli. >9=-;U 
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2, 4, 6-MJ * f;i/7i #3*lf 6>nS„ 

[0 0 9 6] 7'J-;U? L ;i-S<hbTA#fi*)lcii. 7i- 

* -> * > */-r ;i/S/«E a &mi e. n 

[0 0 9 7] XT.xjVSiUTft^WlCli. 7-te^Jk* 
[0 0 9 8] ^X^TSM/SiUTMttWICli. 7ir3=- 

;u?-:fr, "OiAOPf 1 *. y^;u^**;u#=*. 7i 

-)\,=$-**)\,it-)\,tS.littm\ih*\i>* 7 5 KStl/T 
JH*fl*]|C(i. 7irh75Ks N-^f^7th75K, N- 
>?;K>X7 5 h'^t'A^lf e.n-5. 
[0 0 9 9] 5 H«i UTftttlttlcli. 7-b h-f 5 

ttMlCli. yyfA??/'. lWf*7S«/. "/7 
xz;i-75 **^lf e.tx -5. 
[0 1 0 0] -YSygtL/T^ttftlcli, >^;U-T = 
y\ I?JKS-/, 7"PtM5 7. 7fM5 7, 7 

UTAItttlCli. Xfr*>m*9-Jlr« Tvi^^Sl? 

[0 1 0 1] 7M>7 5 KStUTftfcMlCli 7i 

ji,-p-|-;H>;*jU*>7£ Kfc<!:#3*(f t>n-5. 

*->S. 7^3 + ->S. 7)V*)\,3-*m* 7'J-P + -> 
S> 7'J-^^-S, 7->;ua. x*?MUg, ^x* 
7 5 KS. 75^1. -f5/S. * 

;i/7fx>xx5 i ;ua, 7sM>75 KI, ->7-/g, -h 

[0 1 0 2] R 5 iUT»^Ul^b7jc^SiUTIi. 
>?%»k X5=-Jk n -7*Pb:Jk -fV^Pfc^k n-^ 
;k -fV^\>k sec-^;k tert-^f^k 
Jk ^*v7Wj:<t*co@?iSil§i : ?-IS(a* i - 2 o coiI8litta;fc 
ii^i«tt07;u*;i/S ; ->£rt~pO/, ->^p^ 

Jk yi?P^>fJk y^PA+y^, 7 )\,tS. 

E<Dmm&=i-$itfi 3~2o ro^«ia»JK^7jc«s ; 7i 

-;k 'OvJk *7*Jk t7i^U;k MJ7i- 
'J ^fc^©^^^?*** 6 ~ 2 0 CO 7 V -)Vm ; fccfc 

tf, cne»©sic^^is^8feAn ~2 oro7;u+/-us, 
m^h^a<i ~2 ow/\py><b7;u*;u», 

^a^6~2 0C07U-7US, 7;U3*->g. 7'J-P 

*->s. Apyx ->7ya, - has, tHP*->s 
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[0 10 3] R 6 £UT»£LOl^b7}tfilfi&->'j;Ua 

«>y;k if;kyu;k yif;kvu;k hUx5=-;u-> 

'J/k ^7x=7-k*f L Jk>'J;k HJ7i-^yU;k 
y/^7i^k>'j;k v^^kt-^J»U*>U;k 
v ^./U ( ^ > * 7 JU* P 7 x x;u) : sV)\,UEtiimf 

10 [ 0 1 0 4 ] R s tLTIi^lC. 'fVT'P 

fcfJk -fV^ik sec-T^Jk tert-T^kS^'CQm 
IStI! : H&#3~2 0 0?5j-i««77U*^S. 33J:^cne> 
roS©?}:^^^^^)!^®^ 6 ~ 2 0 CO 7 U -^ST* 

PWk' , /*P7'fA. x^P-O^k ->*P^*-> 
jUtet'co^JitlSi^SfcA* 3 ~ 2 o cositKt&foMtokfSia^ 
S>gtfft3ST&-5C<»:##£U<. &<5(,M;iJ5t<b7kiii 
fi& -> U JUST -5 C <!: <b » $ L l ^ 
[0 10 5] R' ~R e l±. cne>C0p-feC0 2<lfil±C0 
20 S, »^U<(i^S-r-5S»i]ElN|C^UTBifl6^> ^ 

[0 10 6] m#2JU±C0ii^lCJi. R' ~R S 

R' m±ltm-&£tl2>^Utt£l\ StolC m 
#2Jy±C0i§^IC(iR , 1S)±. R' W\±. R' PJ±, R 
4 I3±. R s R 6 PI±lis "CfeS/j:-? 

30 [0 10 7] nil M<Dm&LZmfii-t8L-Cti>V. 

iclil ~3C0H^-C«>-5„ Xli, 7K^H J f-, /\py>n 

^ . K^n^ifc i~2o comt^m, m-mim*®. 1 - 

y'fltWSftif^SU n#2Ja±C01§^liHO 

ic i^i— -r t> o t ox =t> «fc i\. 
[0 1 0 8] /NP-yxi^iUTIi, 7yM. t&M, A 

a-?ii*^if e.n-5. mmw^WLAu -2 oco^b 

7jc^«ibTI*. 7^*;US. ->OP77V , r;i'g. 7;u 

7 u -;u7;u+t-us. 7'J-;uS75 < i:^(f 
40 e>n. «ty^{*fl*iicii. ^5^;k x^;k ypt^k 7" 
^;k ^->;k *^^;k y_;k H.7 s *>-'k 7-f^ 

v;U^<k'C07;U^S ; -^P^^k y^P^y 
;k y*JI/7KJU^k 7^>?-;i/^:<!fC0->^P7-»l'*-'U 
8 ; fc'x,-k ^P^^;U. v^P^+irx;i/75:i:C07;U 
>rxjl,S ; ^>v;k 7i=;kl?Jk 7xnjU^Ptr 
;u^«ti:C07 , J-7k7';u*;US ; 7xx;k MJJk -^p 1 
f-jk7xx;k hU/^k^x— ;k X^^k^x— ;k 

^Ptf;U7xx;k t*7xx;k ^7^k *9-ji>-T7 
^7k 7>h'J;k 7x^->h-U^J5:<i:C07'J--'U«^ 

so ^ife>n«„ 
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[0 1 0 9] KifcBi^jBtA* i ~2 0(D/\py>fb£Hk7K 

mst uxii. buIbk^^u^ 1 ~ 2 o <omt*.m& 

T(i. t KP + -7S ; > h*-7, ih*->. 7Ptf* 

7i;=t=->. ^W7i/*-X ^7 h*i'tt£<Z)7 
•J-P + -7* ; 7i-JM h + v. 7x^/UXh*->& 
<!: CO 7 U -)V7 3 * vIS £ tf&lf £ . 
[0 1 10] -Y^^WStUTIi. B5i2^#WS0? 

:**-K h'J7Ma/^>^l'7t^-h, 7x — 
.JUyUl/7**- K "C>5^U*.;U7**.— K p-h^x 
>3UU7**-K HJj*5 1 7l''<7*:7;Ul<7**- 
K h!M V7?\H''<7l£77»vl'7;r*.- K p-^OJV 

7*3-- Y-UZOXJl'y**- hS ; *9^l/7;U7.f * 
-K 7i-;^7^*-K ^777-U7JU7-f 

K P -h^x>7x;u7-f K .bV*W<>-*£>x 

;U7-f*-K ^>^7;U*P'<>-tf>7JU7^^.- h 
^: <!: 09 7s-»U 7 ^ - h S*^ If n 5 . 
[0 111] -Jr-f^##SiUT(i. /f^v'^k 7 

/ R 1 \ Y\_ / R' 1 
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JUS ; h'J^5 L ;U->UJk MJx^/k>Uyk MJ7P 

e;u*>y;k h U -77 p ^4- ->;u-> u ;k mj7xx;u 

-7'JJk •7^5 L ;l'7xx;U->UJk /f^v7i-;k> 
'J ;k h U h U U >k h U ^-7?\>k7 U /Vfc t'O h 

u ^<k7k^g^-> u ; h u * f^u-7 'J ;kx— tju/s 

;U->UJk7x-;U/«i:<!:00'7'fmS^7 U -/PSfct**^ 

10 [011 2] x-c^^n-ssiiUTii. cne>cop-&. 

/\ntf>*?. K^H^^ 1 ~ 2 0 COMtokHSSfc 
±<7}i§£li, XT^Sn-SSIiSlMCEl— TfcgfcoT 

[01 1 3] ntne-esse (i-a-i) -vmztizffiz&m 

-fb^lCfcUT. m#2T*y. R' ~R 6 -C^StlS 
S(D5%2<1<DS (fil/, R' IH±£f&<) fim&Ztl 
Xl^it-^mts fc£Z.l*TtZ-f&j£ (l-a-2) TSS 

20 nzit-swv&z. 
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[0 1 1 5] St (l-a-2) M. R' ~R 6 . Xli. 
^-ft^ftmlSE-flSiC ('l ) ©»*tRHJT*U, R"~ 
R' 6 liR' ~R' tfflC-V&Z. *Slc#£L><l;tmT© 
«fc?fcS#3*(fe>n-5. 
[0 116] R'~R ,6 li. SlMCp)— Tfcg&oTO 
Tfc<fc<. 7jc^If^. /\py>IS?, gHb7kSitSs ^ 
PJliMb^JSSg. Kfc**«*'>'J;l/», £Hb7kStg 
&-7P+-7S. TVUp + S'S. 7 7V — 
7 l )—)Vf-^m. 7->;US, x^x;i/S. 3=- 
:*x*7\»US, 7SKI. 75/1. -f^y" 40 

S, ;uM*7X*tJUS. ^/^>75 KS. 

-hPSfc-t'^U UttttlCliR' ~R 6 <tlsltl 
(DtiZttfctemZTf;-?. R'~R"C0p-&(D2<lJU±(D 
SSlXliK&^SgteSlMcS&UTflSJft&lf. 

Sfill^fc£OgDF.*£#fc££<b7]c^ 

[0 117] Y' li, R 1 ~R' ^e>Slin*^J&< <h 
t> 1 oJU±C0S<h. R" ~R"d^S(iti-5^/«t< tfe 
1 olU±00S<i:*^-r-5 (fc£U R' £R"<!:#$S 
^1--51§^*l^<. ) ^S*^li*IS^fT-»^. 50 
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H, KIH, SSI. 'J >s T-4m. ±[y>. 7sX. Wfkts. 

ife.n. attifticii-o-. - s -s e-teizcD* 

^□y>m«;-NH- -N (CH S ), - 
PH-, -P (CH.I, -^i'COS^^Ttliu^H^ 
Wi;-CH,. -CH, -CH, -» -C (CH,) 

, -fcnommfo^&w i ~ 2 o vmitjmm ■, 

t7^Uk 7 7 h7-fe>75:t*0@?SIIl ; ?-l!SftA<6~ 
2 0Wil«5FtaifP^b7k^S ; bf'J -77. U 7. 
^7i>. 75 77St*0O^xPll?-*#ti , K^Jl : fl» 
A<3~2 OCO's-^P^iC-fb^^S ; - S i H, - 
SilCH,), -^i'CO^-f SRJS?-^*S, -SnH 
2 - -SnlCH,)! -^i'CO^XS^WS; -BH 

-B (CH,)-, - B F-£<i:©HII3!Ig?-#*iS£ 

[0 1 19] JUTIC. ±E— ^iC (l-a-1) T-g^n* 

^^s^b^rom^M^J^Tp-r^, cne>icpgs$ 

^Stc^T^U. <!*ICli. S c (III) , T i (III) . 
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T i (IV). Z r (III) , Z r (IV), H f (IV), V (IV). 
Nb(V) , Ta(V) . Co (II). Co (1 1 1) , R h (I 

i). r ht (iii) . Rh (iv)**-r^ cne>icpg^$n 

Z><b<DT'ittZi.\<, ;ift£>©&#Tii4#IC» T i (IV) » 
Z r (IV) , H f (IV)tfgF£Ll*. 
[0 12 0] Xli. C I . B rf?©/\P^>. ! bU<li 
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[0121] nli^SMOfflfiS6Jclc«tU^$n*. 0"Jx. 
tf. 2«<D^y7=*>*f#£JllC$3£UTU3i§^ 
2ffi^®Tlin = 0. 3lMTIin=l. 
(in = 2. 5flfi£JlT'lin = 3 IC&-5. fc£x.li&R# 
Ti (IV) 0«^lin=-2Tfty. Zr (IV) ©i§^l;i 
n = 2Tifcy. Hf (IV) Oii^lin = 2T-&§. 
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[oi 55] stu-b)+, Mii^Rssm3~i i mom 

K, ^lC»^U<lim4SE*fcli^5filCDSf^«ll : f 

T»U. *#lc^*>, /\y-OA> =>A 

[0 1 5 6] ml*. 1~6<PSI8!u ff£ U< I* 1 ~ 4 <D 

so -t<b«fc<» Apyvi?, ^b*ms, EHb 
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*x^S, 7SHI. 75-/S. 7;l/*>75 HS, > 

[0157] cne.(Dsro-?s. *#ic> /\py>sf, 

'J-n*->g. x*t^US. 75KS, 7$yi, 

[0 15 8] £ne>£>gR' ~R' iLTIi. j?ui2-flS 
iC (I) fc<fctf(l-a)T£l£ft531£:£Jl<b^!ll::fcO 
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2 JU±(Dlg-^|Cli. R'~R ( li. Cint>OC»-&CD2fiJU 

[0 1 5 9] JUTIC. ±K-flS5e(l-b)TSt£ft-5iif£ 
&JS<b^<Oftf*6*)fc0iJ£^-fa<. cnt>icisgs:£tt-& 
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to i 6 2] *56WTIi, ±IHOJ;p^k^lcfciN 
[0 1 6 3] lU±©<fcp«:g?^H<b^ (A) lis 1 



>21 
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,23. 



MX, 



[0 1 6 4] fft<P»»&afcWtt 

±Es^&«-fb^«j (a) mwrnimmnismth 

[0 1 6 5] 
Hb5 4] 
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rt 24 -(l-c) 

[0 1 6 6] SCf. M(i. SIi$8~1 0&CDjI&& 
R 2, ~R' 4 li. SlWCPl— "CfcS&oTlv 

xt><fc<. k^ik i ~ 5 o <D&nt*mms mm&i~5 
o onay WbK-fbTkSiS. £Hb7kHte&-> u 

4>&< tfe 1 flO^^fcg&ST^&SftifceHb?* 
[0 16 7] R :, ~R l4 T-S$tl-5Sli> dtl&ODPt 

[0 1 6 8] Xtt, *&JS?\ AP^DS^. Kgi^ 
111-20 <DKib7jc^S. K^H^SfA 1 ~ 2 0 (DAP-*/ 
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(a-2)TESCT«*n*»»AJl7 , S KftAKJ(l-d) 
[0 1 6 9] 
Ut5 5] 

R' 

I 

((EJA)„ V .MX, 

N 

\ t 

R " -Cl-d) 

[o i-70] sc«t». mi*. mmmm3~6Mom&&m 

C U In. R'*5J:^R'li, SlMclii)— "C"b 

H/j:oTUTfcJ:<. K*» 1 ~ 5 0 

*jrs. mmm^ ~s o<Ds\n<?>itm<t7km&. mil 

?Jc^gjft>>U;U«, $fc(4. ft*, gig* U>. «Ht£ 

[0 17 1]m(4, 0~2©^Sft-C*-5. nli, 1 ~ 5 
QBCkT&S. A (4. JJUQS1II1 3-1 6Jk0ft?*ii* 
U IH*fi*)lcl4. ft*. MX. $--f*. 

ux bsh. y;u-7-OA v -tzu>. e. 

ft. Rft£fcJ24-'firT*&«c:&J0S&£'Lli. n«t2J» 
±OTlg^lCli. ffl»©AI4. £lMCH-Tt>lta:?Tli 
T*>«fcl\, 

[0 17 2] E(4. KM. 7km. .KK. AD^X S 
Si. 851S. U>. *OmiS&.tt<r'(mti»*>MlitxZ>'J>l3: 
< it) 1 a(D7£m€-*-r-5B^S-C**. mtf2g>Jt 
2{@<DE(4. SIMCW— TfcJMtoTlvCbJ:*. 
& § I \ I4S l\ lzm& U TmZB&L UT l\T t> J: I ^ 
[0 17 3] p(4. 0~4©H3re£>3. XI4. 7k^JS 
/\py>JS^-, KM7R«t1 ~ 2 0 ©KtoXSS 
g. KftKT-fktfi ~2 o©/\Dy>fc*Mb*B», SI 

S£^-f. ^:fcp^2J-U±(Dii^lC(i, XTiSn^ffi 

CD?S, Xli/\ny>BI*. 0£3RJGS?-CkJ6rf 1 ~ 2 0 cog? 
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<b7k36S*fcli^^^-hST«>-5C UO. 
(a-3) Tf SStTSt $ ft 5 5ff£#Jl y7i^yft^«(l- 
e) 

[0 17 4] 
Hb5 6] 

/(A)-O x 



(A') m -6 



MX„ 



•(l-e) 



[01 75] se*. mtmnnmm 3 ~ 1 1 

T&U. Afc«fctf A'l4geiifISm3[1 ~5 0CD6Mb7kfit 

14. mm. wi«*)ttt^-f****r*«ift**»oK 

zkHSTfty, AiA'tiPl— TfcSft^tuttJ: 

[01 7 6] B14. k*b^ro~5 0 omfaiimm. 

20 0t£K?ffc 1-50 «5/\py>ftKft*Jia, R 1 R* Z 

rssnsi, KSi*fctt»3BT«>y. cct. r's 

£tf R'BKftBT-ffcl ~2 OOKflyKJBSSfcfct^fc 
< it> 1 fflro^P B?ed&£BB?fk 1~20©K 

fc*£s-c&u. zbkx. mm. vat. v>&itit<r 

[0 17 7] nl4. M©ffltt*Bfc*-ttT**. XI4. 
tJcJSB^. /\py>H?, 1 ~ 2 0 (DKYb7k 

gts. mbb?bi -2 o<D/\av>itm.it7kmm. m. 

30 S£t*U n#2JU±©lg^f4. XT^;*ft3tt&©g 
(451MCIS)— T"t>gfc^TUTt><fc<. &-5lMi£lMC 

(a-4) TIE5tT'«$ft-5'>£:< tfe 1 fBO^xP^^ 

»ftJHb**(i-f) 

[0 1 7 8] 
[<b5 7] 



MY, 



[0 1 7 9] MI4Jg»H$St3~ 1 1 &©jg&&« 

^^Tjkto X(4, JS8fl»§gS1 3. 1 4 ££141 SM 

g>B?£*u xo5t©M< tt) i -z)\tmmtx^<D 
Timx-hz* 
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^-fb7jc«s. 7\py>-fbK^b7k«s. rn.it7mmw.Ws 
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[0 18 1] b(4. 1 ~4©illftT-*U. b#2JU±© 
ttd. # [ ( (RJ.) i'-X« ] Slil^-Tfc^^-DT 
(.NT*><fc<, $e>lcR|§]±*iS?«UT(,\T i b<i:o < , c 
14. MroflS&£ii£fc-f&T-£>£. 

[0 1 8 2] Yt4, jJc*BR*. APy>IT. 
S1-20 Ottft* ftS. MJKntT-ft i~2 0C/\py 
><tKft**«. K*£*3. *-f** 10 

[0 18 3] cj0f2JU±g>J§ftli. YTqtSttSttftQ 
SI4Sl>lcra— Tt>SJSoTlNT i b<fc<> */tY-T*S 
tX-5S»OSI4SllMC^L/T3lSJBfi£UTt>J:t\ 0 

(a-5) StR B (P z), MX, TSSnSSf^H-fb^Bl 

R" R 2ft 

; . R 21 -V ois 
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[0 1 8 6] St«K Y, *$J:tfY, 14, SlMCH— T* 

Y, li/a»H$3l3! 1 6 8S<£>7tfre&-5. R"~R 
s, l4v SOICPI— nSft5TUTW< > **JS ; ?-. 
ApyvH?. MiSUSC^ IK 1 ~ 2 0 <£>©Hk7kii|g, 
IF^St 1-20 o/\p^ XbgHbTkiSts. Stiii^WS. 

2 fl UliuPS ICJIJS U TH£ Jfcflc UTl NT «t I \. 

la-7) TCSC(l-WT*an*fl;*«JiVII!*©a»ft 30 

[0 18 7] 
[fc5 9] 

R 4 1 

y La 1 
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[0 1 9 0] St*. MI4. ^8fl«^3~1 1 
^KBS^tSU m(4. 0~3CDSHBtT&y. n 14. 0 
$fcl41 OSftT&V, Pl4s 1 ~ 3 ©SI&T& tl . q 
14, M<Dm&&MtZT%L-C&Z>. 

[0191] R 4, ~R <e (4. SIMCR— TtiAfto T 

2 o co£Hb*fiig. KSStlgi^Sfc i~20 <D/\nV>itm 
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7t(4gig^frg£jFU cne>aDp^©2iia±^i:tx 



..JO 
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SC*. MI4,. ^«B?*«3~1 1 auHMkMftft*l€3< 
L» Rtt*JMR*. KJMR*» i ~ 2 o o^b7k^«^ 
jfcl4K*flm»i ~2 oro/Noy>^bK<b7jc^S*^ 
l*. Pzl4, bf7l/-f;US*7t(4e^bf^y'f^S^^ 

-f. 

[0 18 4] nl4. Mtflffigfc£;Sfc-f&T&-5. X(4. 
*JMK*. /\oy>Ef. £KEtfF-8t 1 ~ 2 0 ©JsSHbTk 
SS, 1 ~2 0^\D^>^'fb7j<:mS. & 

^5j-C#*S. <7--fS^W»*7tl4^^# : S 
S^^-T. n#2JU±£>i#^l4. XT^Sn-SffiStCOS 
temWClsl-TfcS&^TlNTfc.fc^ &-5lN|ii;i\|c 
^ UTS* JfJfiE UT t> <k I V 
(a-6) TieiCT^^n-S^^M^b^d-E) 

[0 18 5] 

Hb5 8] 



► 31 



• -Cl-g) 
,N-R" 



■a -to 




[0 18 8] xt+. R S, ~R ,4 I4, SlxlCPJ-TfeSiS: 
^TlNTt>«fc<. 7k^S : f-. /\py>ER?-. -M«K?Cjt 
1 ~2 0OM<l^ftS£&l*£ftJK?fk1 ~2 0©/\p 
y WbKl"b7]ciSl£T& y , C*l6>05 ■& 2 flJU±0t£lt 
lCg*S UTSSr JBfiE U Tl NT <fc t x. 
(a-8) TIE3a(l-i)-CSSJh*a»A«ft;*«S 

[0 18 9] 

[<b6 0] 



MX. 

"(l-i) 

[0 1 9 2] X(4, TicjKIRT-. /\Py>ISf, 
ft 1 ~ 2 0 w^^X^S, KffilSi^ft 1 ~ 2 0 ©7NPy 

WSSfe(4Sm#WS*^U. q#2JU±Oi§£l4. X 
T5t £ *l3 *ggfc<aSI45t \ (CPJ-Tt ^35: o T I NT *> J: 
<, £fc(4XT^$n-5«iEiroSI45lN|ciS^UTJl* 
JfJfiKL/TfccttN,, 

[01 93] yi4. ^—^^>-^>m^mt^m-^ 
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[oi 9 4] (B-D mm&MfcGfa 

MlcliTIBcOcfcp&jgSJKMiigl . 2&*5J;tf|f§l 2. 
[0 19 5] 

(B-1a) -flSxC R*. A I (OR 1 ). H. X„ 
(SC1». R* fccfclXR" li, ElMCH-Tfcllfc-aTl* 
T*>«fc<, KftBi^fkat 1 ~ 1 5, #£U<li1~4(D 

0Mfc**»*3SL. xtty\py>KT**u, mliO< 

mS3, nlJOgnO. pl*0^p<3. qliO^q 10 
OOBtTftV. *?m+n + p + q = 3T*«. ) T* 
£S*l«#«7JU5xOA<kd*l. 
[0 1 9 6] (B-lb) — fiSSC M ! AIR', 
(sC*, M J 14 L K N a£7tliK£-jRU R' 
m=F&& 1 ~ 1 5 . U < 14 1 ~ 4 (DJsSHkJkiHg*^ 
lT. ) TS£ft-5J8»ii*£l8i1 &&®<!:7;l>5xOA<t 

[0 19 7] (B-lc) -flgiC R' R b M J 
<SC«K R" *S<fctfR k (4, SlMCPl-TfcgTSoTU 
Tt)cfc<. gtiitK^SfcaM ~1 5. #£U<I41 ~4<D 20 
@Hk7kStS£jSU M 3 (4Mg, ZnStliCdT* 
3. ) T^$tl-5^^*^2)glSfel±«1 2&£Ji<D 

[0 1 9 8] fitiie(B-1a)lC®-r-5W^7^5^'5A-fb-& 

-JSSC R'. A I (OR 1 ),.. 

(5£«K R' *5J:tfR b 14, SlMCg)— T'fcgfc^TU 
Tt>«fc<, 1 1 5. PSL<li1~4© 

mtfrmm&ijiU. m|iffg-U<l41 . 5;£m^3CD§gc 

) T«$ft-5W8S7;V£x9A<k^!l, 30 
-ASS R'. A I X,-. 

r" la^^n^ tufi i ~ i 5 . »£u<(4i~ 
4<DK'fk7k^S*^b. x(4/\py>fiR^£ij*u m(4 
»$KIJO<m<3T^. ) TS$n-5^7Jl/5 

— flSxt R\ A I Hj . . 
(xC*. R* I4J»*H(*-»1&M ~ 1 5, »*U<I41~ 
4<0gHk7.kfitS£j*l„ m(i»*L<li2^m<3-Cfe 

-IfilC R'. A I (OR' )„ X. 40 

(5C*, R* *5<fctfR' 14, 51MCB— TfiJItt^Tlt 
Tfc«fc<. Kfftlgi^S&aM ~ 1 5. »JKIi1~4© 
0Hk7kf8g£jpU X|i/\py>Jl?-£^U m(40< 
m^3, nli0^n<3, q li 0 ^ q < 3 <D$&T$> U , 
^m+n+q=3Tfe«. ) T-^$n-5W<S7;U5 - 
OA<k£4$3. 

[0 19 9] (B-1a)lCg-r§W«S7;U5^->A-ft^<!: 
UT<fc(jmttfl*)(ClihU>^U7;US-C7A. hl/X^ 
;U7;U5-0A, HJn-O^U77-|/5x-5A, h'J^P 
tMU7;US-OA, h'J^>5 1 ;U7;U5— OA, h'J's 50 
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+ *>;U7^5— OA, h'J^-^^;U7-»U5-0A, MJ 
x->;U7;U5— O Ati£<D h Vn-Tftf-JlTJ^S.—O 
A; h'J-fV^P t^7^5-OA, M-MV03MU7 
JUS.— OA. h'Jsec-^;U7;U5-0A. tert- 

A. YVl-* ! f-)V7 : f-)\,7)\'S.-OA. hyZ-J*^^ 
>3MU7;U£xO A, h 'J3-*W*"C>**7JU5=£ 
A. h'J4-^^U^>^U7;U5^0A, hU2-^^U 
A.+ S'JUT./I'S — OA. hU3->5 1 ;U'\*->;U7;U5- 
■?A, MJ2-X? i ;U'v*->;U7^S-OA/«E<h'<Dh»J# 
^7;U+;i/7;U5-0A ; h U P"\*->JU7JI/5 
— OA, hU->^P^-^5 1 ;U77U5-OA/«i:<t:CDh'J-> 
^P7;U*;U7;U5— OA ; h U 7x— JU7JU5 — 
A, h 'J h U;U7;U5-0 AtS.Z<D MJ 7 U -^7^5 
-K?A ; v-fvy^U7;U5z:^A/\-f H^-f K«:£CD 
'STJVXfrTfrS.—OAJSj h*7>f K ; (i-C 4 H 9 ), 
A I, (C«H,,), (£+. x, y, zliiEC0»-C* 
U, z^2xt*«. ) ^i'T-SStlS h'J'f VTV- 
>U7;U5-0A«:<*:Oh l J7^-;i/7;i'5— OA ; -< 
V05 L ;P7;P5 — OA^ h*->K, 'fV0'f 1 -»U7;U£ — 
OAXh*->K, -<V^5 1 ^7^5— OA-f VO"D** 
->K/«C<i:CD7^+^7;U5^0A7^=l + ->K ; 
jU7-»l/5-0A> h + -> K. ylf^R-'SM h 
K, v ? y5 L ;U7;U5— OA^h*-> h*7S<»:©v7;U 
+;i/7;U5— OA7;U3*-> K ; x^U7;l/5— 0 A-fe 
7*Ih*->H. 05 L ;U7;l/5z:C7A-fe^+0'h + ->K 
/«£<t*O7;U=1r;U7;U5-0A-b^+7;l/3+->H : ; R' 
mAI (OR").. s^<t*T^$nS¥^ffifi£**-r-5gP 
^WIC7;i'3 + v'^k^n^7;U+^7-/l'S — OA ; yl 

^;U7 ;u s - o a 7 x y * -> k . yiy*7 ji> s. =. o a 

(2, S-*J-\--79-)V-4-*W7 xy+->H) , x^;U7 
;u = ^9Alf (2, 1 / *•> 

K) . > ! -<v7"f i ;u7;u5-0A (2, 6-^-t-o^;u-4- 

^Wiy+i/H) . -fV7 r 5 L -'U7^5^0At'^ 
(2. e-v-t-^M-/^?!/*;/ K) tzEWT 
;U*^7;U5-OA7'J-P + ->K ; y>5 L ;l/7A5z 
OA^P'JK, >?X5 1 ;U7;U5-0A^PU 
;i/7M-^A*P'J h*. ^X^U7;U5-0A7*P 5 
H, -V-f V^;U7JU5 xOAf P'J HJ5:<!:<D>?7;U4 i 
^7;u5-0A/n^-< K ; x?-;U7;u5— OA-k^+i> 

PUH. 05 1 ;U77U5-'?A-tr^+^P'J X^|/7 
^ = -^AtX+7P5 Hftf©7M*7^5 = 5A 
^^■is^-i K ; i^7^5--5Ayfa'J K, 0~P 
e;l/7;i/5-9A^^P'J h\ ^A7AS^9Ay7 
PS Y-ts.£<DT )\,*)\,7 AV/s^J K^t'CDSI? 

•»fl<nc/\py>^$nfc7;u+;u7;i'Sx-?A ; -^x^ 

)\,7 At H'J h'. y^7^S-OAkK'J 
^t'©y7JWl'7^5-vAk^J H ; X^U7;U 
SxOAvt K'J K. yPbf;U7;U5xOAv5t K'J K 
/«E<i:037>'U*;U7;l'5.-OAvt K'J K^i'^OffeWgP 
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->^P'Jh\ X^U7;t,= ~£AX h+->7P5 F&«t: 

(DgfMtfi lc 7 ;u ^ * -Xb <t tfn p *f > ft: $ ntz 7 jm=- 

;U7;U£x9A&<h*£^lf*c£7MT£-5. 
[0 2 0 0] $fc(B-1a)lcSl^-TS^b^ ! t>^ffl'r5C 

<b#T#. fc<hx«^J^ : f L *^UT2JU±ro7;u5^ 

C7A<b^*<^U^^7;U5^'5A^b^$:^lf -S 
C£#T£-5o C©ck P^<b^<hUTft<*fl<)ICIi, 
(C. Hil.AIN (CHs)AI (C.H.h ts.£*m? 10 

[0 2 0 1 ] lulE(B-lb) icJSf Sfls^tt*!: UTI4. L i 
A I (C«H t )«. L i A I (C T H,i) 4 
<tJ&*T£-5. gfc-tOffelCfc, (B-1) WttlftMti 
L/TIS, ^^UU^^A, X^U'J^CA. ^Pt^UU 

f^nv^A^PSH. ^l/T^ifJAfR'J 20 
P. ^W^vCA. yl^7^->vA, v> 
y'fAv^i/'JA. 75^X3^1^ ^ -> £ A& <t* * 

[0 2 0 2] c E7ta^rtT±l£^7^£^'?A'(b^ 

n*«k 5 ft-fed*. fc<h^.icf/\P'y>'fb7;u 

S-^A^JU+JU'Jf^A.hOfflath *fc!4AP<!7* 
Wb7^ 5 - A i 7>u+;i/ -> A <t ©ffl^1±?5: 

[0203] (b-1) mm&mit&yi<Dt3ifr-vti.s w«87 

JU5 = 9Afc^*a«»SUl*. 30 

±iE©cfcp*:(B-i) ^mAmit^tmt. iaMt*fc 

l42«lU±il*^*>1±TfflO£>n-5. 

[0 2 0 4] (B-2) mmzjkM=^Ai±idt^ 

*¥%WT'm^t>n% (B-2) W&7/U5X9 A**->ft:£ 

4$3i4. fi£5fc^5epro7;u5y+-y->T'fe-pTfccfc<, £>t 

*#l§¥2- 7 8 6 8 7 ^SSICfliJ^n'Cl^J:?^ 
>-tf >^?§tt ©W«S7^5 - -5 A** -><b£#lT*£ t> T 

[0 2 0 5] 'a&'jkmoTAs.s *-y->,4. fc<t;U4T 
IHroctp/cE^iiic.fcoTlij.l-r-sct^-rc*. ii^. -K 40 

( 1 ) e&m^^T^t^^fcltm^i -5 

«a. ^<tx.tf^b-7^->^A7K»^i. es^fflTKfo 

'J 7 ;l/*^7 /U £ x £ A H <D W«8 7 /U 5 - 0 Mt^m 

^^iDUT. i»«7kiEfciajs§7k<twl£7;usx'5A<b 
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(2) ^>-b'>. h;UX>, lf;H-f;k f h7t 
KP??^.!:©!*^ h'J7^*;U77U5x'i7A 
/<t<t'roW^7^5x^A<b^lcil«7jc. 7Ki6fcli7K^ 
m^ftffl St*- 

(3) 1*si£y\ hM^t'Ciit't'Th'J 

7;u+;u7 ;u 5 — ats a o ;u s — *> Aft:^ 

[0206] / c cfcK7;i'5>'=lr-y->ii. d>S<DW8l&S 

*»«KHU-C**L.fc*. 5S«lC|IS»*>tli7;i/5 
y*-y->©«iSMtlcSSv*li-T'b«fcO. 
[0 2 0 7] 7-/l/5>/*-y->*B»^-5l8HCfflOe>tl-5 
tttt7JUS=9A<tdtt£LTAttni::i4. flftG (B-1 a) 

H*©*«7JUS = £Afl;*1***tf*C£#T*S. 

[o 2 o 8] hU7;i'*;u7;u5x>? 

A. h'J->*P7.M/4 i ;l/7Jl'5x *AWIf*K. HJ 
* 2^7^5x9 A#1SIC»3;UI,*. ±EOJ:5ft?r* 

T^s-^A-fb^tiii. i ajwar*/ttt2aja±fi*. 

■t1±Tffl06*l-5. 

[0 2 0 9] 77l/£y*-y->OPl!Hcffll\6>nSSSJK4: 
uti*. ^>-tf>« h;ux>. +->U>. » 

■>.-**^>, 7 r ^>. k^*^. ^-y^a 

*^a>&£©BBJ»&Kft:7jci!i» ->*P^>*>. 

p^*-y->, p^-^^ >. ^^i/->^p^>^>/«t 

fi»*>tI4±E*«JllKfl;*Kl. )ii»)KK<b7jcm, HISS 
I^'^JIMD/\ny>ft:tt<!:y*>W\ ttJMbfc. AJR4b 
«j7cti*©K-fb7K*5S«E^(f 6tiS. S t>lcx^;ux- 
rJk f h7t FP7^>fc<!:©x- ^jUK*JBlt«c 

[0 2 .i o] &ttmwT'm^z>ti&'<>i£>^%®.<o 

SKBSXfilT. «lC»*L<tt2 9fiJaTT»*t> 
©. f Jit)*. ^>-bf>-lc5t-tLT^jS14Sfcl4it>§14T 

[0 2 1 1 ] *%B^Tffll^e.n•5 : ^«S7;^5x^7 A7J-+ 
•>ft**4UTtt. Ti2-^iC (IV) T*atlS7KP> 

[0 2 1 2] 

[ft: 6 1 1 
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Ri« R 17 F.' 8 

\ ! / 

Al-O-B-O-Al 

Die ris 
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(IV) 



[021 3 ] 5t<K R 1 ' ttBtmBLtttfi 1-10 omit 

<t<, /\py>ai^ kjubrfim* 1 ~ i o 

[021 4] mifie-^sc (iv) -?X£ti«7KQ>«$A/ 10 

fc**«7;US=9-A**->fc^*l*. TI2-fiSxE (V) 

R"-B-(OH], -(V) 
(SC«K R"liBfjiBil^)GS4^-r. ) 

jStts^^T-s - 8 o t~iia©iasf 1^-24 mm 
[021 5] «ne-*se (v) -esi£tts:r;u*ju*'p 

-<V^Pbf;U7KP>K, n-7u'\£)\>#u> 20 
;i/7l*p>BL -><>p'\+->^7Kp>^ 7i-^p> 

H. 3, 5-v>7^*PtKp>SI, ^y^7jW07i-^ 
TKPi'K. 3, 5-t'X (hV 7-^*0 *?-JU) 7i-M 
p ctt&©*"Ctt. >^;utKp 

>BL n-^;U*P>«. «fVWHKP>i. 3,5-^ 
7^P7i;WD>K> '<>^7;i't07i-;i/* . 

□ >8*«ff*L/U. ctt^iii amj*T*fe(i2|lJU± 

[0 2 1 6] C(£cfc5&7;U*;U7KP>&<tJ5J5£l±3 30 
^T^US-^A^b^i UTlftMlCli, ME(B-la) 

[0 2 17] cnt>CDpS. hUZ^+^TJUS-^ 
A, MJy*P7^7f5-7AW*L<> *flc 

u-f vT^i/ZJUs-^Aj&fsr^uu. cti&tsi a* 

[0 2 1 8] ±$d.<D*.?U VB-2)&m7JUS;=.OA** 
*><t*tttt, 1 »*i4T-*fcli2fflJU±$I*£liTfflO 40 

(b-3) m&&m<t&yi£is.misT'(x>*j£Bi$.tz<i 
$M 

xmnx-m o en-ss^s-fb^i: sjfc lt^ * >*t 
*«j«r*fl:&«(ii-3) (iut. r^^wb-f^>tt(b 

**|J <ho?. ) li. S5iHiIf£&JHb^ (A) £EJS 

l&i: LTIi. 1 -5 0 1 9 5 0 *f^*fi. 1 

- 5 0 2 0 3 6^$E, <&ffl¥-3 - 1 7 9 0 0 5^& 

4#P9¥3- 1 7 9 0 0 6§M ««JF3- 2 0 7 50 



7 0 3^£:$6, <fS§fj¥3-2 0 7 7 0 4^$g, US P 
-5 3 2 1 1 0 6^fc<t'ICie«£ft£:;M'*BL 

■f y * y fl:** s ci^Tifi). 

[0 2 19] SttMlCte. A-Y^&iUTIi, BR 
£ Om&SZ W L T I \T t> ct 1% 7 x -^S S l± 7 fit 
7;l/5j-P7KP>, hiJ7i-MPX h'JX (4-7^ 

*P7i-;W #p>. h'J^ (3, 5-v7;M-p:7x- 
;U) *'p>, hu^ (4-7;WP>f^7i- ;U) /Kp 
>. h'Jx C<;>'?7WP7i-;W tKp>. >y* 
(p-mj;u) tKp>. hy* (o-mj;u) **p>\ mj 

X (3. 5-5>*^k7x=JW 7ts*p>/j:<!:*^(f eti*. 
[0 2 2 0] -f^->14{b^%«!:UTIi. TiixCfTiE- 

flSit (vi) TSt$n£<b^#3*(:ft>n-5„ 

[0 2 2 1 ] 
[<b6 2] 

R Z) 



R 



I 



(VI) 



[0 2 2 2]5C I fs R"tl/m H* . *;UtK--7A 

X A ->^PA7WMJi-^ 

JI££Jl£Wr-&:7xP-fe='7A2i3 1 ;i-»3: 

[0 2 2 3] R J "~R' 3 IJ. SINICPJ— TfcSfcoTU 

U-JUT**. jfti2*;U#:^A;fc^:*><!:UTStt 

wicii, hj 7jL=j\,ijjm—0Jxfi?-*>, hy <* 

7i-M ^j;i/7|v'-'7A^5 1 ^->^<k'<7)HS^*;U7K- 
0 A * 7- :* > ft i' I f & tl -5 . 
[0 2 2 4] ilflfeTV^x^Aa^ytUTftttWlC 

ii. hy^^uT^^^A^j^^-v, hyx^;u7> 

^-0 &*tt>. hy^Pbf^l/T^^-^A*?^- 
hUT'W^-'SAAftX MJ (n-^ 
;u) z^^-^A^j^^^^i'cohyz^+^z^t^ 
0Ajj?-*> iNJ-y^^JI'J-U-^AA^^, N, 
N-ylf^J-'J-fAAftX N, N-2, 4, 6-^>^> 

^i/Z-y-C'A^^^y^i'roN, N-v7;u*;P7-y 
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v->*Q'\*->;U7>^— OAfj^>UH(Oi> 
7)\>*)\sT >=E- 9 A * >/<£ a t>mif S» n-5 o 
[0 2 2 5] mJiS***-9A*^*><!:L-Tft#fi*)lC 
li. h'J9x=;U*7N*=9A*? L :t>. h'J (t^JU 
7i-M •>***■;*->» h'J 

[0 2 2 6] R"i:UT»i. *;I/tK=9A*^:*>. 7 
Vtz^AiJftvai'WtK, If IC h U7x-;U 
*;i^-9A*^*X N, N-v**^;U7-'J=9A*?- 
N, N-/l?^7- 'J =9 UH. 

[0 2 2 7] Sfc^^^M^tlT. HJ7.MUU 
11&7>%=9Att. N, N-yJJl'+Jl'J - U -"5 Afi. 

AJgfc H £ £lf * C «t fcTl* -5. 
[0 2 2 8] h U 7^*^S^7 ^t-'J Afit UTS 
<*Wlcl±. rttx.lt h 'J x^UT — Wrh7 (7 

(7i-Jl/) *9i£, h'J>5S>U7>^E= 9A^h5 
(p-h'JW *9fil. h'J>*\/U7>^= ■JAfh? 
(o-h'J^) *9ig, h'J (n-7"3S>l/) 7>^-^AT 

h^ k^7WQ7i- ;u) *9iii, h'jypt:;u 

7>^E— ^A-^h^ (o, p-y>?^7i-W *9iSt. 
h'J (n-T^U) 7>€-^Af h5 (m,ry^^7 
i-;H *9Si. h'J (n-WW 7> : E-'5Afh7 



H (0 Et 2 ) z 
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(p-h'J7;i/^P^f;l/7i-^) /tv^^, h'J (n-7* 
5^U) 7>f-'5Af h7 (3,5-yhU7)^n>^ 
7i;;H *9UL h'J (n-T"^) 7^-7A7h 

(o-hu^) *9 ^ct'*<^ife>n-5„ 

[0 2 2 9] N,N-y7;W7-U-'?Ai<[:UTft# 
WICIJ. fctAGmN-VT^JI^^'J-SA^h^ (7 
X.—M N. N-yIfJl'7- l J-7AT h^ (7 

x-;U) *9fft. N.N-2. 4, 6-^>*>?MU7- U-9A 
T^h^ (7i-W *9i!t&<h*;0^lfe>ft-5„ 
10 [0*2 3 0] y7^7>x- 9 Alg<h LTftttftIC 
(ili, itiiAliv (1-7"DW) 7^-0 ATh^ 

K^^7;WP7i-Jl') *9i!i. v->>>P^+->;l/ 
7>=E-OA^h^ (7i-A) *9f$l&<b*#§*(f £ft 
3. 

[0 2 3 1 ] S^IC-f^-^b^iUT. hU7i- 
MJK-'JAf^t^ K>^7WD7iZM 
/Hly-h. N, N-V/f^-'J-fAf C<> 
^7;WP7i=;H /KU- K 7iDt-7Afh7 

(<"<>* 7;U7j"P 9 x^JU) #U-K h 'J7iz;w 
20 ;i/^nC7A^>^7x— ^y^P^V^yl- ;U|gf*. 
N, N-ylf;i'7- l J- , 7A'<>^7i-;l/->yP'<>'^ 
vX-^Sgflj, TIEiC (VII) (VIII) T'S<**1 

[0 2 3 2] 
[<t6 3] 



(VII) 



CF 3 ' U 



[0 2 3 3] (SC*. E t ItJL^JUmZTjk-f. ) 
[0 2 3 4] 
[<(fc6 4] 




(VIII) 



[0 2 3 5] tf^Wt^l&iUTmfcMlCIJ. fctAtf 40 
^**7> (1 4) ; t'Tx (h'J (n-T^U) 7>t- 
9 A) /*-#U-K tf* Ch'J (n-T^U) 7^- 
9A) t^tKU-K t** (h'J (n-T^P) 7>^- 
9 A) 9>"7 ; *:*l<'- K tf* (h'J (n-9>;U) 7> 
t-vA) Kt^jKU-K tf^. Ch'J (n-9>^) 7 
>=E-OA) f*yPPf**'U-K Ch'J (n- 
T^U) 7>i-7A) h*7**^PP h'T'TJtfU'-hfc 
t'OT-^-^cO^ ; h'J (n-9*7^U) 7>^=.9AbT* 
(h'xJjA'f h'^-f h* h'xJj^'U-h) 3/WhHHI 
(III). tf7x (h'J (n-7"^U) 7> J E-9A) fc'* 50 



( h'T^/vf h'^-f h h'T***'^- h) -y^jmiS. 
(II I) fc£*ro&«**7>7-* <i*#3*(:f e>tx 

So 

[0 2 3 6] Jj;U/K^>lt^i£UTm<*A*ii;:ii. 
*.i*4-a^/ty;j-#5> (14), i,3-i>*ju/x 

^> (1 3) . 6, 9-5?* ^/Xt** (14). h'T* 
*/W h'^-f H-1-7i-;H, 3-^*^/Xy^-7tv'7>. 
h'^/N-f h*^-f 3-v*;u/xy ^-#5 

>. O^rA/N-f h'^-f h-1. 3-5»WM. 3-&1iM 
J-rif^y. 7,8-v*^/X9>7 ; *7K5> (1 3) . 2, 
7-> 5 *>U/X9>7 r ***^> (13), »>>-7**y\-f h*7 
-f h*-7. tri?*9-hr-7, 8-v*^/X9>T : *7tN'^>, h'x 
*/\-f K7-C K-11->*iU-a 7-^*;U/X9>7 : *^7 
>, h'J (n-T^JW 7> ; E-9A1-*^/X7 :r */KU- 
h, h'J in-ff-M 7> ; E-9A1-*;P/X9>7 : *^ 
U-h, h'J (n-7*^U) 7 > ; E-9 A1-*7U/X h'^Jj 
tKU-K h'J (n-^JU) 7>^E^9A1-h'J^^;U 
S^U^1-*JI'/X5**#U-h. h'J (n-yyjM 7> 
f-vA7"D ; E-1-A^AHfA*'l/-K h'J (n-7* 
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7> : Ex£A6-JjAAt : ;>J**U'- h (14). h 
'J (n-T^A) 7> ; Ex9A6-J3AA7 ; j37KU- h (1 
2) . h'J (n-^JM 7>=E— Q *l-}UVW>tt 
tKU-H (13). h'J (n-7^A) 7> : Ex£A7, 8- 
v*JjAA9>T : 7J#U'-h (12). h'J (n-7?-A) 
7>t-£A2, g-vTJAA-^xJjTKU- h (12). 
h'J (n-7^A) ZVt-^AKT^/WK^'fN- 
*3^U-7, g-^JjAA'^xJjtfU'-h. h'J (n-^ 
A) 7>t-')A^>7 : i]A-l' h^-f h*-8-x^-A-7, 9- 
vJjAA9>xJj* U-h. h'J (n-^A) 10 
•>A0>7*A/W K5-f 9-vJjAA£> 
T^tfU-h. h'J (n-7^A) 7> j E-'5A 1 5>7 : Jj 

h^-f h*-8-7'JA-7, 9-v>JjAA9>5 :: Jj7Kl-'- 
h. h'J (n^^A) 7>^— »A9>-7**A-f K5«f - 
h'-Q-h'J^^Uv'J^, S-vAAAOt^tKU- 
h. h'J (n-7?-A) £A9>xJjA.f ^-f 

h-4, 6-->7n ; E-7-aA-A'5>7 ! a#U'- h^:i:(D7- 
h'J (n-7^A) 7>i-fAt'7 
h5-f K-1.3-5>aA/t-/*-#U-h> 

(III). h'J (n-7^A) 7>t-fAb^ <.0>T* 20 
/N'T h^-f h-7, S-^AAS^Jj/lxV- h) MK« 

(III). h'J (n-^A) 7>t-fAtf>. (9>5** 
A-f K^-f h-7, 8-^*AA5 h) 3AA 
hKtt (Ml). h'J (n-^A) 7>t-'JAI:^ (9 
>*r1ii\< H5-f h-7, 8-S>JjAA£>x7JjKU'- h) 
= (III). h'J (n-7^A) 7^-fA^ 

h^-f h-7, 8-S**AA9>T f *#U' 
-h) (III). h'J (n-^A) 7>i-fAe 

X (C^^A/W h5<f H-7. 8-v?JjAA£>7*a7tfU 
-h) (III). h'J (n-^A) 7> : Ex9Atf 30 

* U1rt\4 K5<f h-7, 8-v^^A-7, 8-i>*AA£> 
7=7J*'U-h) ttWB (III). h'J (n-T^A) 7>^E 
^SAlf* '<y*v\-f K7^f h-7, 8-5>***-7. 8-vJj 
AA^^JjtHU- h) i'OAlfi (III). h'J (n-7 

h-7, 8-^*AA9>7 t *7KU-h) 3/tJUhMt (M 
I). h'J* Ch'J (n-7^A) 7>^E-^A) t** (9 
>Tt>>\-< h*7-f K-7-7JAA£>7*a/KU-h) £n 
Agig (III), fc':* Ch'J (n-79-M 7^-fA) 
t'X (9>x*A-< >^<f IW-AAA'^t'AtKU- 40 
h) ^>A>^lg (IV) . If* Ch'J (n-7^A) 7> 
^E-^A) t'7. (*>5*A/W H7-f h-7-*AA£> 
^JiTKU-h) nAAhBWS (Ml), If* Ch'J (n-7 
5^A) 7^— 9 AD bf^. (S^JjA^f h*7-f h-7- 
JjA/n'O^tJjtHU- h) (IV) 

js jj atH^ > 7 > a&mi e> n-5o 

[0 2 3 7] -"sxPtf iMb^li. ^rfiit. 'J>. 
>. ^AV-^A. t|gt>U<(ili^e>/«j:'5Jl : f L <!:. A* 
7-vC7A. x*7. tU7r>'fc<t^>^T>^t. 

1 fi*fcii2aJu±on^t)^oTiNS. * 50 
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At-v>&. 'J>-^-7K. y^jr^m ->'Ja 
y^E'J^^^SI. 'J^'J?-?^. 5 1 ^> ; E'J7t ; > 
yj^ytyyf^. t^ J E'J77 ; >^. fl'E'J 

18. IB*>^*-7>BL 'J>^E'J7hAJ->>>SL 'J> 
* >^ h/\*7-iJ> 

>8t. •J> ; E'J7h^>^hA'7-v>SI. 

'j>t 'j7h-^-7B. cne©soe. «ah: 
mmw^m\ amztzitu amo&m. jutwictt. u 

^■7 A. T-h'J^A. Jj'JSA. At'iJ-JA. -fe>"? 
A. "K'J'J^A. 7^->5A, J3A->^A. XhP> 
^■JA. A 'J r7AI? £:<£>!£. J:^ h 'J 7 x— AX^A 
fecfc^VTH'J^b^^ffiffl-C^-S^. 

[0 2 3 8] 'NT-PTH'J^^lfcct^-f V*'J^«5t 
UTI*. ±iS©^b^05*roi «(CPgf>-r. 2fllU±ffl 
U5Ct«<Ttl.. ±iE©«fce)/«£ (B-3)-f:t><b-< 
14-fb^li. 1 fIW4T*fcl±2«JU±$I*#-y:Tffllv 

[0 2 3 9] *^WlC«*^^-(b^#l«-ft!!i^<!:-r-5 
ti-a-, H3bM^»«tUTro>5 1 A7A5y+-y->/j:t*CO 
W187A5-£A:**:Wb^l (B-2) LZMmTZ 
ts *\s7 4 Xb^lC^UT^lZffi^fi^Stt*^ 
f o ^feibft4J«m7)'<i:UTh'J7x-A7JA7K-'5A7 i 

*>ft-f5*->tHb*1* (B-3) ^ffllN-Si^Jf/JjSttT" 

[0 2 4 0] *^^IC^S^"U7r< 
li. ±C«Mlftft« (A) . (B-1) *tli^Jl<b€, 
Hi. (B-2) ^^7A5-OA^-+->-fb^r%. fc^rXB- 
3) 4 *>it4 *>mtfs1!!hfrt> : M\ift : b'Pte< ii*>-i 
?iOD-(b^ (B) iitlc. jfcSlcjcSi;TSijS-r*«fc5 
(C) ^ffllN-5C<tfct?#-5o 

[0 2 4 1 ] (C) aft 

#36im?ffli\e.ft-5 (c) sftii. «^*fcii*<sro<b 

[0 2 4 2] CKD^-feli^b^iLTIi. ^?L»S^b 

S i Oi, AljOj. MgO. ZrO. TiO,, B 
,0,, CaO. ZnO, BaO. ThC>2&<»:. £fcl± 

^cli^fiK^^-f h. SiO,-MgO, SiOrAh 
O a . S i 0,-T iO, , Si 0,-V 8 O s . S i 0,-C 
r 2 0,. S i OrT i 0,-Mg06<!:SfiEfflt5C(!:Ai 
cne>©5^. S i 0,*5«fctf/£;fcliA i,o 

[0 2 4 3] /<Et5. ±IEffi«Kfb4H». '>fiON a ? C 
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O,, KiCO,, CaCO,, MgCOi, NaiSd, 
AhlSWi, BaSO,, KNOi, Mg(NO,l, . 
A I |NO,l, . Na.O, K,0. L i , OtziiCO&iW. 

[0 244] z(D£7tz£iinmtvm. m®t$&vm 
n-5ti<*iis o~3 o OMm, »jkS2o 

~2 0 0 fimT&^T. J±SS«#5 0~1 0 0 0m 2 
/g. U<li1 0 0~7 0 0m 2 /g<DlQffllC$> 10 

y. amsatfo. 3~3. o crnVgoiefflicfc-s 

ci^M^L/t^o C©«t96}iWi, £>glc&i;Tl 0 
0~ 1 0 0 0°C. »SU<li1 5 0~ 7 0 CCT&fiEL 

[0 2 4 5] m&i&itW} tUTI*. MgC l«. MgB 
r,. MnCh, "MnB r l $tffflO€>n&. atSS^-fb 

[c«tyt»»UfcSfelcfflt\T , bJ:n. £7t. Tfr^-frts. 
[0 2 4 6] *fgWTffil\e>ft-5fi±li. i®^fiS±i£^0 

SjaiSJftfHb^iUTIi. ?;8&g(Dt>©lcpg£-!r. A 

[0 2 4 7] tt±» !te±&!|&£;fcl±-f:*>£&i*fe 30 

■*ftft«4LT. *5±. tt±tt*>. TtfttflB/t 

TVt^^S!. CdCI,S, C d I , 
<t* <7>JH*©*S JMIit «r^-T -5 •< * >!S A ttfc^tttt <5f * 

[0 2 4 8] C©«fc3tt«i±. tt±S£^iUTIi. 77* 

P. /X U K AtfU^-fK t!>7<fh, 7* 

-fy*-f K AP-f»-f hft^Dtlffeti. -f*>S* 40 
ttlttftdfti l/TIt a-Z r (HA sO,), • H 
,0, n-ZrlHPO,),, a-Z r (K POji • 3 H, 
O. a-T i (HPOjj, a-T i |HAsO,|, • H, 
O. a — S n IHPOih • Hj O, r — Z r (HP 
0,)t. r-T i IHPOdi, . r — T i IN H, POJ, • 

•5. 

[0 2 4 9] Cd)J;?ftB±, fA±S£4&i**:li'f7*->£ 
»ttJIttfl:*«Jtt. 7klgffiA;*Tl']SUfc¥g2 o^-> 
^hP-AJU±ro$ffl?LS«^0. 1cc/glU±<9t> 50 
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©^»*L<, 0. 3~5 c c/gCDfcOA^lCjff^U 
*fflEA»lcJ:y, M*S2 0~3X1 o'AcDfSlB 
[0 2 5 0] ¥22 0 AJU±©*B?l§8iJ&*0. Ice/ 

g «t y /Jm* ut)0*a<*<h uTffliN^cit^icii. sua 
«±. tt±tt*ji;:ii. ft**aa*tt-rctt>»*uo. 

m*><DA\* Fe, Mgfc<h*<DP§-<#>£;§aj;*-t*-5;: 
&lcJ:?TftBfll€*M*£-&«. 7A*UJWTB«± 

[0 2 5 1 ] *»WTJBl*&ft«**>3feSltt*lttfc* 
ttl*. -r*>2fcaM£*#ijfliu Jillllfl!>*aiMS-faf->*SI 
©*#fc*KlW c £ icj; y , jgffltfffi 

^Ufctt^ros^b^-c&oT'b.tu. 

fey. a*, tf^-tnftftt-s. cro«fcpic^« 
itfttto* ihicjw (own* m a-t s c t z -r > * - * u 

^liUTJis TiCI„ Z r C I <tz.Z<DWi'<*>'&.m 
mte&h* T i [OR],, Z r (OR),, PO(OR],, 
B (OR|.ft£OAI7^3^|( ( R BK-fb*3ftStt 
£) . [A l,,0« (OH),,]", [ZnIOHIh]", 
[FeiOlOCOCH.lJ'ft <h* OMIMftttW * »S 
i**^(f 6ft*. cne><D<b^%(i^J4TSfclJ 2 a« 

±Si*•^t3•t^Tffll^t>t^-5„ cne.^b^^-r 

>^-73U— >3>-T-5^IC. S i (OR),. A I (O 
R),, GelOR),ai'^l7^3*->H (R(*K<b 
7jcHS/«Ct*) «:<i:*»P7K7J')PfUT^fca^%). S i O, 
ftifoa p -f Ktt*«Mfcft*a:.H**»S** c <!: t>T 

[0 2 5 2] *IBMTffll\&ft*tt±, tt±S£^. -f* 

z^i.w-tteZcDmwz'fi-ofc'&izm^Tb 

fe. 2fflJU±$$i*.^te-i+TfflUT i {)«fcl> < , 
[0 2 5 3] Cftt><De>£. »*L/OfeWlitt±*^(i 

K /<- = *a7^f ^^h^-fh. f-*7-f his 
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[0 2 5 4] UTI4. 1 0-300 

d<t^T$-5„ ftttfl«!lCl4. •7 p PtfU/>'. 1- 

7r>- 4-/ 2 ~ 
1 4©a-^l/7-f>*±^<!:L/TMSn5 (ft) 

<hLT£f£<!E4aS (ft) fei^tib©^ 

CJ^-T -5 C <L #T' $ -5 . 
[0 2 5 5] *^ICllii-©^l/7-f >B^fflM« 
14. _hrca&&M<bdtt (A) . (B-1) *«MMbd 
tt. (B-2) *«7;US=.'5A3j-*->fl;««j, *5J;tf(B- 
3) 4*>it4*>mt^i%iltr>z>MlinZ,'Pti< <tt> 1 
■Ofcfttt (B) . ifcglCJfcDTtH* (C) tftlC. & 
glc£DT&&ir&«fcpfc^3:roW«Sfba% (D) 

[0256] (d) mm&&&£. 

JfrfgltfllCfcOT. (D) Wtt^ttJA^tt. 
ttTteffl 3*1-5. CO.*: 5 fc««£<b£t$5<tU-CI4. 
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[0257] 7;m-;ussfcckt;7x/-;H4^ ! t 

L-TI4. as. R , '-OH.T*Sft4feOa<«IStl. 

i ~5 oo/Npy^ftK^xss^^-r. 

[0 2 5 8] 7JU3-./US£UTtt. R" #AP<7*Xb 
t blli. 7k^S05 a, a ' MftMEKSSk 1-20 ©Kfl; 
10 [0 2 5 9] *;M<>8,fcL.T(i, R"-coo 

5 ocK^KSss^fciiRjgn^san -5 o©/np^> 

<bKfl;**»*5SU KIRK?ttl -5 0©/\P 

[0 2 6 0] tiMtSVUt UTI4. P - O - H«$«*t- 

^u*>'ai*tLTtt, Tie-fts^ (ix) t«s*i.**> 

20 [0 2 6 1 ] 
Ht6 5] 




(DC) 



In 



[0 2 6 2]j£«K MI4JS»HMI1 - 1 4 J£<£>7tSre& 

•So R i3 li?k^, KMRTIkl -2 OOgHbTkStSSfc 
B«««^«k1 ~2 0(O/\py>flUKft**»T?»*. 30 

[0 2 6 3] xfokftiK?. Apyvs?. Mtiu^lk 
a* 1 - 2 o otttokSS. JKjRK?Ck«t i~2 0©ap 
y>^bK^b7jcjgST&S. mf41 ~7«!«BT*y. n 
1*1 gn^7T*5. 

[o 2 6 4] si ic. *mvnzmzm-<D*u7 * >m 

[0 2 6 5] (l)fiJWJ- (A) (B-1) ««|&JR<fb£ 
Hi. (B-2) W«7;U5=$A:Mr->*b£fcfeJ:tf(B-3) 40 

(B) (UTJHic rata- (b) j tup. ) <h£« 

[0 2 6 6] (2)fiE# (A) <hJ5E^ (B) <h£^«>i£M 

(3)fi£tt (A) tfi£^ (B) £ : ?V)inMt<tttet&l$. 

te«tt/fi£» (b) *e*om*r«^«icsBiio-r-5 

7^;*. C<Di§£. J|S# (B) (4. n-TfcRfcoTUT 
[0 2 6 7] (4)Jj£tt (A) (C) |Ctl»LJfctt 50 



G)JSa'(A) (B) <b£tl<* (C) iCffif^Ufc 

MMt * B&ft C3Hnr 5 * ;£ . 
[0 2 6 8] (6)ft# (A) <hfi!c# (B) &«&4t 
(C) lCg*#U fiitf** (B) SfffO 

(CSS**-**}*. C©i§£. fiEtt (B). 

[0 2 6 9] (7)J*# (B) (C) ICfittUfcfc 

smwk- (a) «sfionu?TSd«ica»ni 

(8)fiEtt (B) (C) |cfi»Ujfctt«MMh 

(A) . j3«fctftS# (B) «e£4>nu?-?KdHlc8ttD 

coif^. j3wmb> i4. m--et>mt£z>.T 

OTfc.fclV, 

[0 2 7 0] (9)fiE»(A)«fi<* (C) iCilftUfcfiE 

fej:tf<at#(B)*a*(oicai#Lfcja#*ff«© 

(1D)J3MHA}*ffitt (C) ICtl^L-fcfiJctt. fiE#(B)£ 
li#(C) iCffiftUfcfilctt. *3ck^fiJt^(B)«;ffS©)l|S)? 
fi^S§lC^»n-r^7J;£. C©t§£. fiE^ (B) 14. Pl- 

[0 2 7 1 ] (ll)jMHA). jft^CB). fe«fctf*«<fcd 
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tym-ft (D) £ttmoi«#T«£filc^J)P-f -5 
(12)fiE»(B) ttfL#[D)&3c>z>frCtt>&tA2-&1tJ8.tt* 

So 

[0 2 7 2] (13)fi£#(B) <tJdctt(D) (C) ICtl 

(i4)*» (a) (b). «7»ttM£«&M«dt 
fccfc^m^ (d) €ttS0>Ntj9-?ft683(c$an-r« 

*Sc. 10 
[0 2 7 3] (15)fi£tt (A) (B) Z^tb&t&Z 

(16)J*» (A) £fi£# (B) «?«>Stt 

fe«fcDc»a»-(B)tjat«-(D)*»6«>i;»»<i*s-&fc - 

[0 2 7 4] (17)fiWHA)*fii* (C) (Cffl^Ufclffi 
4h «»(B). fe«ttXfiE5J (D) ^ttSrolllffTfi^S 
icSPJp-rSTjsi. 

(18)*SMHA)*S* (C) ICfiJ#L.fcJiR#. *5«t^j3c^ 20 
(B) imSLft (D) $*€>^i;«>S»S1i-.fcfiK^*«molll 

[0 2 7 5] (19)fi£# (A) (B) &j*ttU»« 

•5^" /So 

(20)f3ctt (A) (B) £fi£#(D) 4f»iM$t 

fc»*wwh fc«fct^fi£^ (b) ^ffieoneurra^isic 
^UQ-r-s*;*. coii^. sE^ (b) ii. m--cbmt£ 

[0 2 7 6] (21) *** (A) iifiE^ (B) £|«#(D)* 30 
fii* (C) IC*B#b£M&£«£fSIC^JP7f;£. 

(22)fiJc» (A) <krtM* (B) &aa(D)e&{* (C) (C 
S#Ufcft4fiMSfl\ *5<fctfJiic# (B) $ttS©JTOJ¥T« 
^« iC^M-r * -<Dif£, ttft (B) (i. ra-T 

[0 2 7 7] ±K©fi* (C) ICJ£# (A) *5«fctfja# 
(B) #fii$S*lfcHi»«!KfiR#te*U:7<f >*^«IS 

TIC. ^-U7^>*fi^,^fe(SftS^-rsC<tlzJ:U^- 40 

[0278] *9bwti*. s^uts^a^. Mraa 

>. ^+-y->, K^* 

m ; x^U>£p 'J K. *nM>^>. v^pp^t^ 50 
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>/«s p y >fla)Mt*«* it is c n e> a>s$«ift: £ 

[0 2 7 9] ±flEOJ:9tt*U74 >B£JflftMK«Jfllt 
T. *U7-r >roa££fi5>icpgL,T. (A) li. 

sjtsss 1 'jstM/'au. awl o-" ~i o'^k 

#£L<lii o-" ~ 1 0 ,: EJUi7i5J:5«:a"Cfflo 

enS. *9EWT?I4. fdctt (A) £. JtRnftnaft"? 
[0 2 8 0] JS5HB-1) (i. J56-» (B-1) £. dW* (A) 

4>oMMIl? (M) t.o>^)VVc C(B-D /m) 

il^O. 01~1 00 0 00, ffiKliO. 0 5~5 

0 0 0 0 <fcfc-5<fc5fc«T-JSOe>tt-5„ fiKtt(B-2) li. 
j£tt(B-2) ^WT-^US^^AIl^t. (A) *<0il 
*ft«BR? (M). iKD^Jbtt CIB-2) /M] ®S1 
0~500000. #$b<li2 0~1 0 0 0 0 0 <t£ 
«J:d&aTffllt&ti«. fi£#(B-3) li. jSM* ©-3) 

£. (A) ^oa***:*? (M) tttfrtt ((B 

-3) /M) i!3M~1 0. »*U<I±1 ~5i7a-5 

[0 2 8 1 ] /£#(D)liJ5)tfj-(B) ICttUT. (B-1) 
<£i§£li. ^/UJt C (D) /(B-DD #il?»0. 0 1 ~ 

1 0, #£U<liO. 1~5t&Si7ftiT, J5£^(B 
-2)©H^li. m# (D) <hfiE5}- (B-2) ■f©7;i/5-7 
AlfH+tV^JUtk ( (D) / (B-2) 3 tfmiflO. 0 0 1 
~2. ilfSU<(i0. OOS-liftSot^ftiT. 

(B-3) <Z>i§£li, ^E;H:t C (D) /(B-3)J A<ii^0. 
0 1 ~1 0. JftKIJO., 1 ~5ift5ot5a:lTffl 

[0 2 8 2] £fc. COJ:?«*l/7^ >a-&Mi®S:ffl 
^yt*l^7-f XDfi^iggli, il^- 5 0~+ 2 0 0 
1C. »*U<li0~1 7 0lC(Z)iBfflT*-S. S^E^ 
li. ISSE-lOOkg/cm' . »SL<li^ffi~ 
5 0 kg/cm' OSftTT»tJ. M^SJf&li. 

[0283] mztizytuy <( >m^<D^m\t. m 

^^IC7jc^^?¥S$-t+-5*\ *fcliS-&igg$^b$ti- 
•5fi£5i- (B) OitlMCcfcySlgfi-r-SC ifcTi* a. 

[0 2 8 4] >«-&M^ic,fcy«^ 
ncd:#Tfii*i/7^ ><turii. mm&3-&ff2 

-3 0. »^L<I12~2 0©ili^«^fcli^i«tt03a 
-*l/7^>, fciXliX^UX 7"Pt!l/X 1-7*x 
>. Z-7t>. \-s<>T>> 3-/?;H-7'f>, 1--N 
+ -fe>. 4-^5 1 ;l/-1-^>-7 1 >. 3->5^;l/-1-^>-^>. 
1-**x>. 1-T : ir>. l-K^-fe^. l-f h77t>. 
1 -A,+-y-^-fe>, l-^^-fcX 1-X-f =Hr> ; 
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IS^gfcA* 3 ~ 3 (K »*U<li3~2 0©««tU7-f 
£iX.lf->^P^>T>. J/?P^fX 7.JkK 

•teX l-*3-M, 4, 5, 8-v>^y-1, 2, 3, 4, 4a, 5, 8. 8a- 
tf^fc h*P7-7^U> ; Sttt/v-. fcixl^. 7 

-f*P>SL &7k-f*:3>gL tf->^P(2.2, 1)-5-^7° 
x>-2, 3-v*;k*>K?S7fc^;S:<!:0a, p -^fiSfD^J 
;kK>8v fei^cn^roth'JfA^. 

<h'©&«i£ ; 7*'j;M«*^k 7fUMifJk 7 
>?'J^n-7°Ptr;k T^UMK-fV^nt^k 7* 'J 
;MKn-7>Jk 7*y-/H8-1'V7'3Mk 7f UM ter 
t-7*3\>k 7* u^K2-x^;u/\+->;k **:?y;uR 
*5Mk ^*f'J;l/8lf;k ^^^'J^Kn-7*Pbf 

;k p«^^y^»-f y^pe;k /^yjuRn-TV 

tK>Rx*tju ; ifKtf^Jk 7*Ptf^->Rtr-;u, * 
7*p>&e-/-k *7*y >B?t*-./k 70u>^tf^i 
;k *x7'J>«fc^k h'J 7;ktPifRfc*-;kS:<i: 
© t'-;kx7.x-^Ji ; 7 ^ y JUtt? y ->^;k ;* * * y 
y ■> -7;k •< $ □ >l€ y ^ y -> yju^f^* 
4? ©*s&*i ^ y •> s^u& «t' s^if s c i *<t^ s. * 

fc. t*— ;U->^ P^+-y->. xx>£fcl27tf yxyfcdf 
SfflUliCitTf*. vfX^SfcliTKyx^tUT 
(i. K^H^St^4~3 0. ffJL<li4~2 0T'*U 

ue.n-5. MftMlcli. ^-/IX -fV7kV. 4-> 
3=\»k1, 3-^>^v J x>. l,3-^>^vx>. 1, 4-^> 
**JX.>J 1,5-^*»^i>. 1, 4-^*»5?X>. 1.3- 
/\*U-^X>, |,3-^^ylX |,4-*^^ylX 
|,5-^^ylk |,6-^^yiX 1. 7-*^*>?x 

>. x^-y5*>y;MOi»:*>. tf— ;mou*>» v 

->^P^>^vX> ; 7-*^k1. 6- ^-^yiX 4- 
x^'J^V-S- 7-y7-yX>, 5,9-iS*9-Jlr 

1, 4, 8- h 'J X > ; $ e IC^ftfil t'-JHt^k 
;tli7^kX i-/fAWI/>. i-^^Wfl/X 
p-^^U^^UV. o. p--i>^^^7fl/X o-x^;i/7s 
m-x5 L ;k*5 L U'>. p-x^U^k^&i:©^ 
7t>u<ii^y 7;i/+;u^5 1 k> ; > h*>'*?-k>. 
xh*->7x^U>, t'x;U£.ft#gK t-;i,SIiK> 
^k ex;U^>v;k7-fe-7— th*P*->7x3 L U 
>. o-£PP7^k>. p-*PP7^k>\ 

>*t>ti.£<j>mm'amz. : 5-\'>mm&- ■, fc«t^3- 7 

xXjU7*Pt;k>. 4-7i-;l/7a bfk>. a- 
[0 2 8 5] *^B^|C^S^1 ©^U7^yl^M!S 

*»£Lfc<h€?lc. *l/£^fi#$H \:frk 7 -r 



[0286] ^/t, *Rwic«*3j-u7-f >m^mMm 

tfcT-^-S. CCffflue>n5a-*U7-(>tbT 
li, ±15<hi^«(^fgll?-|fc#2~3 0. ST^U<li2 
~2 0(0tt^Sfcli5i-i«ttCDa-xi-U7-f >*^(fto 

fcfrT'fcx^UX 7PtkV> 1-7»s 
>^>. 1-'\+-te>> 4-^^;k1-^>x>. \-*<?7- 
>#»£l,<, x^U>, 7*PtfU>X)<^IC»^bl^ 
10 C4ae.Oa-xJ-k7-f >lt. 1 «JHaT*fctt"2«U± 

[0 2 8 7] */t^?fivx>i:L/Tli, fc<h TIKI, 3-7* 
JvlX 'fVT'kV. i?PP7l/X 1,3-y^P^ 
•y-v>x>. l, 3-^>^vx>. 4->5 L ;k1, 3-^>^v 
x>. 1,3-^yiX 1,3-^^i?l>ai:0KSl 
4-30, U < li 4 ~ 2 0 OSlttSl^S v 

x>^ife.n-5. cne>rottsvx>is. lamarc 

[0 2 8 8]*^TIJ. a-*U7-f ><ttt&v*X> 

-HUlV^Il^-iA^f, ^ftiSv^x^gcfcli/tf 'J 
x>iUTIi, 1,4-^>^>»x>, U^*tyi>, 
1,4-A**yik 1, 4-t?^xi>, U-^i'yi 
U-*y^yiX 1, 7-^-^^-^x> > if'J^ 

7;utKju*>. i£:=jU7Jktf;u*>. v^p 

x>. 7->^;U-1, 6-*^^v J x> > 4-x^y5 i >-8- 
>^k1,7- ;tvi>, 5, 9- V s > ^-1,4,8- /rt) h 

[0 2 8 9] $2 CP:fr k7 

30 wz. *mjnzmz>M2<D*i'7'( >wsmtei&iz^\,\ 

li. (A') TIH-flS5C (II) T*$+l-5^f$^«<b^ 
^<t. (B) (B-1) *«ftSfl:6«. (B-2) W«7;k5 
-vAt*yft^ft. fc«t^(B-3) aSftJR^tt 
(A') i:Kmi,T<{*>M&nmi-Z><t£;®ifr*>M{i 

[0 2 9 0] *^0^-U7^>S^fflfl!l!«*Jf5 

(A') MSftMfc^tt 
40 *^WT-fflt^t.t^•5) (A') ^^JS-fb^^li, TIE— 
fiSiC (II) TSStl^Sf^^-fb^-PfeS. 
[0 2 9 1 ] 




(ID 



50 [0 2 9 2] (5t<K MliS^^3~1 1 
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? *> O 2 fflJU±#S I McStS U T3S £ b T I \ X «fc 
<. nli. M©fiB»**fc-r»T*U . Xli. 7k^Jl 

^ /\ny>«f. KfckXS. KftdttS. 

n # 2 JU_L(Z>i§^(i, X T-TF^nSJg&W 
Sli:5lMC|^-T ! t>S£:-3TUT ! t>«fc<. tfcXT^S 

i*. «kn. mm. mm. u>, -t:u>, 
(D7c^*^t. > 2<iw^s$^u. «fl:7K*s-r««j| 

:N N 

>M'' 

R 5 R 6 

[0297] a«t>. Mi*. mm*** 3 ~ 1 1 m<ow® 

[0 2 9 8] R'-R"!*. S^^ICpJ— TfcgfcoTO 
Tt>J:<. 7KlgH : J L , /\n^>f.?, @?<b7k^S. £Mb 
7kfStM&->u;i<g, 77i/3+->S. 7'J-a+yi, x 

[0 2 9 9] nli. UHDm&Zmfiz-fftT'&V. -flStf] 
ICO-4. »*U<li1~4. J:y&TSU<li1 ~3W 

h&t&s. xii. 7Kign^-. y\py>*?. mm®.? 

St1 ~2 0 C0@Hb7kfSIS. KfgJjii^gfc 1 ~2 0<D/\Of 
S«SJ[C0SI±i:i\|CPI--Ct>S7S^TOT ! b<fc<. S;t 

2 iiiy±(D x i \ \zmm u t« * m & u x t> <t 

[0 3 0 0] Yii. gig. S5St. Sift. U>'. <r 

i m<D7tmz$:ts2ffi<Dm-£mz7F[s. mt 
7^mmxib^^\z\tmmm? 3 <uu±;&>e>£3gT£> 

•5. 

[0301] cnt>©^sii, «?sis<u±ii#*? 
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£ ic itmmm* 3 flju±* e 75 ssts 5 . 

[0 2 9 3]-fiSiC (II) fCfcOT. R 6 ^7cl± R 1 0 (D 
£<fe-7f. WICSS***. ^b7jc^ 
S> 'NxPHittt^SiS. lif«S. S^fWS. 

8. ^1,7-^A^S. ^Tcli^XftSTifc-SCi 

[0 2 9 4] — flSxt (II) iCfcOT. M, R'-R^fc 

•fct/xtuTii. -asst (i) <Mt€>mz-D\,\xmiit 

10 M. R'~R ( fcJ:t;xi:Pli;S*ffll\5Ci^-C^-5. 
Y©jH*0iJ(i. &iciE«il-5. 

[0 2 9 5] -j&St (II) T*Sft*M**«fl:^* 
14. TlE-f&it (M-a) T3l£*l-5jIf£&Ji<b^!)T-& 

[0 2 9 6] 
Hb6 7] 




(II-a) 



*U<144fflJU±1 OffllUTT«fi!c$nfc«ig«tll- 
[0 3 0 2]— ^jC (ll-a) ICfctNT. R 6 *7tl4R'° 

is, K<b7k^g«->u;us, 7;i/3*->l, 7U-p 

30 x^^PS, 75 KS. 7S/S. ^;P7fx>7 

* KS. xh'J;US^fcl4x hPSTfe-5Cl<t:*<»SU 

[i) 3 0 3] (ll-a) JCfc l^T. XfcJc^R^ 

R-'cDB^JtUTIS. -iSiC (I) *5<fclX (l-a) IC 
*5UTiftiEU;tx;l3<fctf R' ~R* <bPl«l<DS^lf 6n 

•5. XtLTI*. !f#IC. /NP^^tF. KIMMI 
-20 ©K^b7kiS*fcli^^7^^- hS#»*bl\ 
n # 2 JU±OlS^. 2 <liU±<D X «<SIMC2JS LtM 

40 IN. 

[0 3 0 4] 2{ltf>$££@ (Y) iUT*»6*)lCli, - 
O-. -S-. -S e-te£0}])l37>&? ; -NH 
-N (CH,)-. - PH-, -P (C H s ) -fct'tf) 
Si^Ttli'J ^H^f WS ; -SiH,-. -Si (C 
H^i-tzZW^mifji^mm \ -S nH,-. -Sn 
(CH,),-fti'(D^Xg^S ; -BH-. -B 
(CH,)-. -B F-fci'roJSfliH^f WSfct'a^lf 

en*. ^^kiSiUTii- (ch,),-. - (c 
50 IS»K<b7kiS. ->^P^+->'J?>S. ->^P<"\*-> 
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mm<D— sb#i~i omomtfomm. yym. mm. -s. 

^mm<Dy\n^>. mm. mm. mm. v>. t<< [0 3 0 5] jutic '±e-»st (id TSisttsa^ 
-fcu->. 7.x. MmttZcD'STum.TT-w.WiZtifc. &m<t-£;®(Dmwmt£mz*?&. ^n&icRKssns 

6~2o omftWHtfrmvim. *s t o 3 o 6 ] 





<P&b o2£b <^iir^ 



O^^jo-o O^' 5 ^^) Q-o'^-O 



Me )=< Me Me v .r\. Me 



cPCb o^Co o-*rO 





9? 



' Me T T Me Me w, , 





a 

c£^p3 Q^^^-D cP^O 





Me ) — ^ Me 



[0 3 0 7] Hb6 9] 




"MBu 
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o o. 
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« $ 
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p kJ J^O* 






s tBut Bu 





"*tBu 




tBut Bu' 




tBut Bu 





MButBu ^tButBu 

[ 0 3 0 8 ] ftfc. ±IEW)?F^, Meli^^Ug^ 40 
I/. P hli7x— ^S^^-T. #36f£TI;J:/ ±fero.fcp 

0 AU Z<D3-f > JU^O&H lcm#&x.;tiIi£&Jl<k^ 

[0 3 0 9] *ISB^lC^-5m2<D^-lx7-r>a^fflM« 
icfcox. S&ftJRft£1to (A') (i. miiEiII£&JHk 
(A) ©ii^i[5]«lc, ffe©jl&&«<k£?$3<fca§#- 

tfiJ^Lfc (a-1) ~ (a-8) OfcdtttfVlf €>ft*>. 
[0 3 10] *5HHi:i^2©*L'7^>I^ 50 




fflltt«ElCffllNe>n5*«^R'fb^(B-1). 
-9A**-><k&13!l(B-2h fc«fctXg^g<k^ 
(A') ££JkUT^:*>ft£^ir3<k^!l(B-3)<hl> 

[0 3 1 1 ] *5£mz&Z>W.2<D*i/-7 4 

mmmx-it. mam ^ <o^i^y-( >m-amm.t^tmm 

ic, ±i5il&&JHk£'B!i (A') , (B-D W&&JHk£ 
4$3. (B-2) *«7;U5-«>Ait**>fl:**. fcitffB- 
3) 4*>il4*>mt£;Vifrt>mfin.Z>'Pti.<£*-\ 

«<D<k^ (B) tifclC. iiJglCjE&CTltfJiSLfcJ:? 
fcffitt (C) $ffll\-SCi ! t)T$-5. £S>IC, &SICJS 
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CX. 1BKl,fc«fc3tttt:£©*r«fl:61f! (D) 
[0 3 1 2] 0 2 IC, *^B^IC^S^2 0^-U7^ >» 

[0 3 1 3] *%Wlc^*^2(0^-U7-f >B^^;*IC 

[031 4] MMteM®MM<t£M 
*¥£mc&2>mmtzm&&miti!;m3.> Tis-f&it (i i 
i) -easn*. 

[0 3 15] 
Mb 7 0] 

/ R 1 \ 



R 3 
R 



R 2 .. 



MX. 



m 



(III) 



[o a i 6] (iii) >k MitmmwmwiA&tz&s 

R'li. faking, R-fb7jcSS^->u;i/S, ©Hb7kii 
B&->n*->8. 7;m+->Sv 7JU+;u^s, 7U 
-p*->S. 7 'J x^-T-;i/S, ^jl^-t- 

;US. *;i/*>x;*5\M/g£7tlifc Hp*->S£t*U 
R'~R s li. SIMCEI— TfcgfcoTOTfcJ:^ 7kUl 

T^P^vS. 7/U+;U^S. 7'J-P*->S. 7 'J 
-;i/^s, xx^jus. ^^-x^x^S. 7SHI, 
-r= Kg. zsyi, •ys/s. 7;i/*>i^f;n- 
*/i/*>75Kg. ->7yi, -hPi, *;u/K*->;u 

g. */U*g. ^/l/^^KS^felit KP+->I^ 

u r'(s. /\oy>H^. m<t7kmm. m.<t7mwt& 
>>*jjum. mit7mw8ii'a*z>m. 7^p*.->g. 7 
ju^ji^m: 7 | j-o+->i. 7 u -yu^g. x* 

T)Vm. ^tJ-XX^I/S. 7 5HS. -fSH*. -r 5/ 
g, >UH<>x:*7JUS. X»U*>7£ Kg£fcli->7 
yiSSU R'~R , roe>'60 2{lJU±^SlMC®^U 
TJ§£?BfiKUTOTfcJ:<. m#21U±©i§£lC 

ii r 1 ~ r' t^snsiop 5 2 fi<Dg#3is<*ttTo 

Tt>cfc< «IU R' IHdrA^n'StX'S c iili^Jl^) , 



10 



20 



30 



40 
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mitfcmm. kss#=»s, -r*£#=sg, gas^w 

/\py>#*». 's-rPifittb^Stg. trsfm-kG 
g, yyUVX^A^WS. SAcli;*X^ig£^U n 
tf2fil±0!>J§3l£. XT^$n-5«©C©SI±5:iMC|5l- 

[031 7] -flssc (iii) <Dm3&mit&y><D??>. 

Tie-fiSiC (lll-a) T3J£ft-5t>tf>##3:L.U. 
[0 3 18] 
Kb7 1] 

/ R 1 \ 

I 



R 2 



. N 



R 3 
R* 




R 6 



R s 



:MX a 



(Ill-a) 



[0 3i 9] (ni-a) «k Mitmm»mm4^rzit 

n-OA» /\y-$A. /t-j-'JVA. 

[0 3 2 0] mli, 1 ~3©IS. »*U<l*2*jR 
U R'~R 5 (i. 5lMC|H)—-e ! fc>^/«j:^ TOT *>«*:<, 

^bTk^s. 7;ua *->st feii^b7X^B^-> u ;ug 
R 6 li, /xn^V*^ M^b7jc^S. ^b?K^ 
Mt-> UJUS. 7JUP*->g, 7JU*7U^ :*g*Jtli-> 

7-/s$*l, r' ~ r.' <dv*><d 2ma±&m\izmm 

ici* r ' ~ r 6 Tisnsi© e> •& 2 <i©«*^^snT 

in) . nis. M(Dmm^it-rmx$>^, xia. nay 
^fl^ing. &m$mm. -c mm 

&2a±<Dta-&it* xT-TjkztxzmmvmitKwzm— 

tt/NP-y^fli^. J^^d^ 1 ~ 2 o ©K^Kms. m 
~2 oro/\py><bK^b7jc^s. 

[0 3 2 1 ] -iftSC (lll-a) (CfcltSR 1 -R'fcJ:^ 
X©<l^(O^JiUTIi. ME— fiSiC (I) T'^(f^:t© 

[0 3 2 2] 
[<b7 2] 
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p p 9 9 




ZrCk 




HfCl; 
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f 



NbCI 3 




Q QO 







2rCU 



4- 




TCI: 



4- 




2rCJ ? 



p p 





>3r 



'5 




^ p 





9 




9 








[0 3 2 3] 



Hb7 3] 



r 
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ZrC\ 2 f jl T(C , 

07 





ZrC? 
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TiCl 2 ^Jk^CT 

T 




ZrCl2 







TiCI 2 



5?- 



Q 



N-. 




i 



TOi- 



Ph 




ZrCl 2 






TiCl 2 




[0325] m&&m<t^;®i<D-t&ttom7&Jii£ 

— (R34I). (ID (III) TS^nSIM 

[0 3 2 6] ^"T. ^WlC^S^f^Jl-fb^^tH^c 
f-SK&^li. *-{J7-JU7JU7*kKflM:ft**. SCR' 
— N Hj ©Sf!1 *R7S>*Hk^!l ( R 1 limliE(7)Sl*«: 

nybjSiS^^ia^toSsa^T. tin ~4 8B$p«asi#-r 

[0 3 2 7] BEtt^k^fc^fiJcT-S^ fttSEiUT. 
UK. 1KB. h;Ux>*;u*>&§?ro&ft4&£fflOTt> 



[0 3 2 8] ;*(c. CpbTf ttlfcEfif^I^M 
M#W<k^<hJ5J££-t±SC<!:T\ *Jjfc-TSiI&#]S4k 

7/V*7Mk4^ro&M*k^5<*:<£;gTT;g£U -7 8 
SiS, *> b < lijSaft&ttTT, tti ~4 SfflH&t 

(TH F) HOgHSfeEiS. h;Ux>^(D^k7icSSJ«/3: 

O'J^Aig. 7k^k^-h'JOAl|(D^-h'JC7A^O 

[0 3 2 9] £7c. fl:dttOttKIC<fc?T». 7x^ + 
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[0 3 3 0] $e>lC. ^fiEUfcS^S<b^ + O^S 
M<£\ IC <fc U J5iJ<Z>Sf£&JI<h£glT -5 C <t fcBJtgT 

[0 3 31] -flSit (III). #*l/<li-)&3UIII-a) 

[0332] mm&m®&mfc-£®>£*i<>7<i >w-sm 

*l6B^|C^So-^-U7-f > ■ ftiS^x^ftS^ttli. 

a-^f-u^-f >^e»^s$n-5mfi£mta*n ~9 9. 9 
0. 1 #s L.<(ia-*u7-f >^e»^w$n 

SliE*fii!li5 0~9 9. 9^1/%. ftS^X 20 

^$tis«fiE*m*<5 o~o. i t;u%-e&-5c<h*iii 
sun. 

[0 3 3 3] *¥£mz&Z>a-*\s7 4 > ■ ft&>>X> 
ftS^tt^UV-ffl'f (CI*. ftSvX>|cS3R-r-51, 
2-v£P^>*>©teCD$We#1 t^%JUT, #£U 
<(*£«MlC#£>SO<*:a-&-ti.5#Wa (0. 1 ^e;u% 

#0. HE;l/%*^<Di§^. &fchPa#mT<h*fcb£ft 
tit vi >^ttcDlt^lc li#g>/«£ i\. 
[0 3 34] CCTffl0^tl'5a-*U7'f>i!:l/T 30 
ii, ±ie<hl5i«|0DKIgIS : ?-iS[^2~3 o. »*U<li2 
~2 0©e««S>S:li»i««Oo-^U'7-f >**^lf6 
ft*. SWtifUX 7atfi/>. \-7T>. 
>t">, l-^*-fe>. 'Hf;iri-'<>f>. 1-^-^t- 

Cft€><Pa-:*U:7-r 1 »*SfiT*fcli2aiJU± 

Jfi^fttTCfflU* d <t;0*T#*. 
[0 3 3 5] SfcMyl>il/Tli. fctAlfl, 3-7 
*yx>. -fV7V>. ^PP^l/X 1, 3— >^P^+ 

1, 3-^>^v?x>, 4-*^U-1, 3-^>*v 40 

JR?tt£f 4 ~ 3 0 , »$U<li4~2 0 ©SiWfiiftiSx 

x>#s*cfe.ft*. cne><D«?s^x>ii, i«m&T 
2 SJU±ii£*>-e-cffln* c *. 

[ 0 3 3 6 ] *»MTI4, o-*l/7^>»/I> 
<h£ftB£;*-t**lcf8lUT. £SlC#M«SS>X>3:fc(i 

*yx>tffli\*ct««T*. ^ftKvx^sfclitfy 

X^tUTIi, 1,4-^>^yIX 1,5-^tfylX 

|,4-^*-/lX 1.4-*^^5?X>, 

X 1.7-***5>X>, xy-ll7*>.50 
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x>. 7-^f;H,6-**^yl>. 4-if'JT>-8- 
7- yj-i>JL>. 5, 9-&*9-)\r-\, 4, 8- 7** h 

[0 3 3 7] S&IC. *mmz&Z>a-*\/7-< > ■ ft 

»5>x>#«£flt©#y-7-«*ic*H\T. 
tt*«lCW-r*1, 2->£ P^>* >t«Olft* 20€ 
JUXfclT, »*b<(41 0^U%iUTT&*. Sfc. C 
ODa-^-U^-f > • ft&^x>ftS£ttlc;J3l**vx:y 
cOfferotfAJBit (1,4-cis. 1,4-trans, 1,2-vinyl) <D 
fj^li. ft*T£>*„ &33C<Z>I"J^li. Die Makromolek 
ulare Chemie. 192 2591H (1991*P) ICiEt£©^;i 

t. " c-NMRfc,ty ' h-nm Ricfcyau^-r-sc 

£#-£■£*. 

[0 3 3 8] $fc. a-*l/7-f>-MvI>ftl^ 
<*|J. 3. 5UTC»?fl^f (Mw/Mn) 

(Mw) T100 01U_E. »SU<I45 0 0 0«±T* 
-5. 

[0 3 3 9] ^fgBJlCfcOT. a-^l/7^ > • ftiS^ 
x>ftS^*li. ±Sg*fcl4fli]|«lc2«^*W^-5c: 
LlZJzV. &«£1£;&«5JtiET<&*. 0iJx.li>SgHb4^14 
(Ccfcy. 2«^*X7H+v<bU. ftS^<*f ICSJ5514 

icBtix^+v'S^siA-r-scii^T^s. cnict 
xomm^mtt^, $e>icii. f-f-;^7M- 
*. -toffe. ±i^ic2a^*wi-si§^i-i4. 2 ass 

14, W^v^tefcS^lcifiU:?-*. 
[0 3 4 0] *»B^|cfcl\T, a-7j-U7-f > • ftSv 

x>^fta^tt©-gp*fcii^gi5S:^ia«i*;u*>^ 

^-cDiSSH*. *fcli55#«t^;Hb^T'^14UTt)J: 
<> ^©SttSliO. 0 1~3 0li5.OlIT6liC 

[0 3 4 1 ] ^tticffln 6*1-5^./ v- (JUT. r^^ 
7K/7-J ) <tl/Tll Tia?P*;U7K> 

Tli. gaSTMSil. x^^k 7 5 K. 'fSH. 

7 3>S. S»7k-f 7^U^M>^k >^^> 

y;u»>^u, 7^y;uKx^;k ^^^JMxf 

7^y;i/»^^k y^^y;uK^;k 7f 'j^ 
K^y->^k y;us^ y->v;k vi/'Oit 

-< ^□>^ ; ey>5 1 ;i'X^7 L ;k -f^u^^-^x^i/x 
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;i,7 5H. 77JWBty7SK. 7 ~? AHliST S. K. 7 

75 77M-H-t/^7SH. 

y'7'^1/75 K. 7L/^$ K> N-7fJl/7K5H- N- 

jn»*hy->A. 7*y;n*'J9A. y;i/S2*i 10 

[0 3 4 2] 5?#&lf-;Mb^3£UTIiAttfi<>(c. 7. 

;U^^U>. o, p-v^^kX^kX o-x3MU7^L/ 
>, m-X^^kX p-X^MUT.^U^&t'OHEy -fa 
L,<\t7t*J7A : ¥)\'Xj L U> ; * h*>**-k>. X h 

jk t*_;u^>-x;U7-t^- k tKa*->x?i/X 

o-i'no^fL'X p-^PP7^|y>\ v? tf— )V^>M ■ 20 

(ft>*l<5. Ctxe><?D/«t^Tli^5 1 U'>S^:li4-> 

[0 3 4 3] ^7 ht;7-^a-tl/7< > ■ ft?£ 
^X>ifcftfi£<*lC^7 btlttftf^*^ 

-5. #Jx.l;f. o - * U7 > • ftSyi 

[0 3 4 4]^7h$«f0. 0 1 ~3 Ofi«%ro-SJ 

«S^X>^*fi^{t*lSig-r-5lClJ, XHB*ltSjl±^ 
6(4. ^77 h¥tf)J:ySl^^7 VW£a-*\s7 4 

> • ftjs>'x>^fta^i*s:SigLTfc$s 

a-^-ly^-f > • «SvX>^ltfi^|CC(7)^^7 h 
S14a-^-U7^> • ftS^XV^^S^^Jl^UT 40 

m&®*<D?57b : E; 

i^e»a-tU7^ > • ftSvX>m««^(*«r 
^10^77 h€^7-fy'7 7 h^ttUTt>Mb3E 

[0 3 4 5] a-^U7^ > • tt?SyI>I«I^ 
co4^7 ht/v-icfc-s^tiSli. ±K£>.fc7fc8JI!i 
S&l£®>±i*lZt$lf2>? : ?7hmW0. 0 1- 3 011 

4#lco. 0 5~1 OM^OfBffllc&S 
UO. 50 
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[0 3 4 6] #3gl!SICtS5a-:tk7-( > ■ &«-<X> 

>®m. *3 <fc tf&g ic jeb c ( i i ) nmm t y u > k u t 

[0 3 4 7] (\)rfiJ*\/7 4>Wm 
*&mz%Z>a-*\s7<0 • ft?SvX>SttB£**IC 
7>> KT£3(i)7tf'J;J-k7-< ^iSBitLTJi, 
1£*'J:*k7-<' >T*otfc. 11*1/7 4 >f 

»oTtJ:< > U*|y 7 -f >tfil!g(D;g£ 

[0 3 4 8] l£iH47K'.J*k7-r><!:UTIi. KStlgl^ 
&#2~2 0C5a-^U7^ >$.tc\*W£*is7 4 ><D 
mJ4fi^ft^7tlittfi^<*A^lfe.n-5. Sfc. MBit 

~2 o©a-^-i/7^>i i mmi±<Dmvt*\y7 << > 

[0 3 4 9] CCKl^Std^-a 0Ca-*l/7^ 
>iUTIi. X^U>. 7*Ptfk>, 1-7-7 i >> 2-7x 

>. i-^>f>. i-^*-fe>. 4-y^;u-i-^>^>. 

4 4-y>9 : ;H-'<yfX J-^^lrl-z^fV, 4-* 
5=-^-l-^+-tr>. 3-x5=\/k.1-'\*-fe>. 4-x^;kl- 
"\*-fe>. 4.4-v^5 1 ;u-1-^+-fe>. I-^^X 3- 
j*3MI/-1-7x>. W*>. 1-5=-te>, 1-^>5=-b 
>. 1-^rtX l-7K7ft>, 1-^s^-y-^-fe> s 1- 

:*£^T f -fe>. 1-x-rn-fe>/ < j:<i:*^lfe.n-5, 
[0 3 5 0] f^l/7^y<!:LTIi. ->^o^>T 
>. ->^P'\7t>, xfP^tX /^tK^X 
5-i3 1 JU-2-/JU;tOl'*>. Tt«7->i7PKftX 2- 
x^;U-1, 4, 5, 8-v^^/-1, 2, 3, 4, 4a, 5, 8, 8a-*£* t 

KPt7^ u>ts.at>m\i e>n-s. 

[0 3 5 1 ] ^ B l1t7t?U^-U7^>fiJ/ig<Dftftfl<J/«C^J<!: 
UTIi. (1 ) ~ (1 1 ) (C^-r«fcp.<C (ft) M 

4flCTlE<D (3) fccfct^ (5) AWZ 

(1) i?l/>fttitft mmit. •gEJS. SEJi© 

(2) X^-ty><t. 2 0^E;U%lUT<DfferoQt-^-U7-f 

>Sfcije-;i/t;7- («:»Mif^k x^;kT2 

(4) ZfU 2 O^^JglUTOfferoa-^-U^^ 

(5) 7*P bTk><i: 3 O^^S^JaTroteroa-^-U^-c 

(6) 1-^>*}4S^<* 

(7) 1-7*^>i:2 0 : E;U%JUT(DffeOa-^-k7^ > 

(8) A-^j-)i-\-^>7->m'&m^w 

(9) 4-^5 L ;U-1-^>-7 t >i 2 0t;u%JUTroffe(Da 
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do) ->t>p^>x>*ita^<* 

(1 1) ->^a^>T>t 2 O^UJfcJUTGDftiiWa-* 

[0 3 5 2] IE (1) ~ (1 D ICfcltS \fe<Da- 

^TIi»*U<tt. X^U>, :7*PtfU>. 1-^X 
4-^5 i -'U-1-'<>7 i >'. 1-^s+-tr>. 1-*^^>A<fflO 
£ft-5. itt*l/7^ ViLTIi. #£Kli> 

[0 3 5 3] croJcp^SSSIt^'J^U^'f >fiiBt(i. 
^JUh7P-U-h (ASTM D1238-65T IC&02 3 
Ot. 2 . 16k g^BO^TlcMS:) ifiO . . 0 1 — 
1 OOg/H^ »£K(i0. 3—7 0 g/10#©SB 

fci£lHbglijI?S 5 - 1 0 0%. »SU<«2 0~8 0 

% © «5 a i c & -s c t. #m £ n \. 

[0 3 5 4] C<pJ;?fclSII14*iJ:*L;7-f >«JSI(i, 
14*'J*U7-f VttJfilOA^W^JtUTtt, JUT© J: 

(1) y;U7K^>o*?*a^i* 

(2) ifU>i/^*>*>Oftl^ft. Sfclix^ 1 

(3) X^UVi^ h^v^P h*7 i -fe>CDj%fi^{*. S 

[0355] [n)ytmm 

(ii)?EJS9J<tUT(i. *#fc»JPS^:< — 

[0 3 5 6] ?S18?E«8J<hLT. R^MICIi, W®** 
)l>9. **'Jt-fh. ^070^ h. 

•feU-tH-K S*^*-* r-fc<h*(D3&Jg. 2t&14M?g! 

<t'<DE*B?J§; 7kS<b7^5--7A. 7hBHbv ; y*->'7A 
^'f h. PMF (Processed Mineral Fiber) . % J J h 

[0357] c*ie»©7t*i»jii. i fi$fcis2am±ja 
7 -r > • ttiS xi >IfcttS£ttlc, ftiiE ( i ) tK 'j ^ u 7 
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zm&iy)<D-&stm& 1 o omm^t-fzti*. a-*\s 

7<(>- ftifi vx>^£B£1*li 10-90 MSB. » 
SKIil 5~80BfigB. 3t>lC»£U<li2 0-7 

[0 3 5 8] o-*l/7^-ftSyI>SW^ 

10 • ft&vx>^tt«£tm^#^£>tt-5. 

[0 3 5 9] (i)#y?ri/:7 ?#e>n-g.sifi£ 

4&<7)^itfi£ 1 0 0 1-9 911 
SP, »*U<li1 0~8 5SMgP. $e>IC#3;U<lS2 

o - 8 o Mas<Dfir^r<*ttTu-g> c t**a* 

[0 3 6 0] (i)7t?U^-L^7-r ><aflt^±i20«t5feSB 

[0 3 6 1 ] (ii)?E«fflii. ?#e>n**i^©^tta^ 

20 1 0 0MSa5<h-r 0 - 4 0 fiffigp. U< li 

o — 3 ossguroffifflroaT-^w^nTo-sci^si* 

UIV C<D«fc?fcST(ii)?E«3J£:fflU-5<!:> Mtt. S 
[0 3 6 2] J*£>IC. *?IWlCi5a-^l/7^>-|l 

Svx>^ftm^<*icii, *S8iB<Z>Sfl*i£iI£:*5£^ie 
BIT. S^klSfiihSJ. JgSlRBiRgiJv Wt&SSSk ft 

[0 3 6 3] 

*\s7<t XcWLTglNM^iSIS^W-r-S. 
[0 3 6 4] *mmz&Z>*\s7<< ><Z>fi^73;£(C«fctt 

(tt) Battett&T&s. «-*u7-f 

40 SvX><t*ttfi^U>tt^lC. 7H'JV-^^|C1,2-V 
[0 3 6 5] *^ic#Slfiffi>a^^Sib^lJ. * 
TiflM^l^U?^ > (ft) * 
^«»ft***<. tHU^-^+ICv'^P'* 
[0 3 6 6] 

50 B^-r^^ *HB^iicne>^iiii0ijicPs^$ti-5t)roT-ii 
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[0 3 6 7] fsismtem-cmbhttfc-syivmmit. 27 

OMHz .' H-NMR (B*^ GSH-270L FT-IR (SHIMAZU FTIR 
-8200D) . FD-RMtttfrlB^S^SX-KtfA) . &J1#*« 

mm <gi&.mt • ftmmmmm. icp;iiccty^*f ; shi 

MAZU ICPS-8000) . gtiit, 7hM. gitti»«T C\5 
S**±CHNOS!) t?£ffllvC;*5£bfc. 
[0 3 6 8] ^HM60iJ1 fc<fctf 2 T'» *b 

lCcfcy«jg£5*5£bfc. S'JSli Rigaku AFC7R ESI4lE]*/f 

Wlcliifift;i(SIR92) WifgiUbliTeXan &JI 

[0 3 6 9] ^mseuicifcuT, mm&m. [77] 

ii, 1 3 5^x* U >*T-;1'J5£U7c. (Mw 
/Mn) li. o-i>2n)\,'<>1i>£mmi:l>T. 1 4 0 

( G P C ) IC<fc U L-T*»fc. 

[0 3 7 0] JUTlcmftW^iefit^^J*^. 

[0 3 7 1 ] 

[Mefe^fiEgiJ 1 ]. lEfire (L1) cD£fi)c 
ttlZ&mWt& LitlOOml ©RJEftlCX* y -;i/40mL 
T-U >0. 71g (7. 62mmol) fe«fct«-t-^;U-y-'j^l' 
TJU^fc K1. 35g(7, 58mmol)£gAU MST24B#rBlJl 

X* y -;l/40ml fcSQitT^STI 2BHIItt *^ltZt. C 

83g( 7. 23mmol, JR^95%) i#7c„ 
[0 3 7 2] 
Hb7 5] 




L1 

[0 3 7 3] 1 H-NMR (CDCI>) : 1. 47 (s, 9H) 6. 88 (dd, 1H) 
7. 24-7. 31 (in, 4H) 7. 38-7. 46 (m, 3H) 8. 64 (s, 1H) 13. 95 
(s, 1H) 

IR(neat) : 1575. 1590, 1610 cm' 
FD-HM##r : 253 
[0 3 7 4] 

mvL+smm 2 ] isai.^ d2) <d-si& 

Jtm lcgg|ffi& L, ft} 00m I <P£/£fi lex* y -;U30m I , 
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«-^-7#-;U75>1.43g (9. 99mmol) fc cfcl/3-t-^;i/ 
1*y^;U7JUxfc K1. 40g(7. 86mmol)£gAU tlx-* 
i^— >-7A3A$5g^JP^» a3rF8B$IH«#U S 
e>lcMST12B#P B ^it^$-i!l^. COS^jg^ME«*S 

fe*-OK7>fb^!)£2. 35g ( 7. 75mraol,»IX*98X) ^75:. 
[0 3 7 5] 
[<b7 6] 



10 




L2 

[0 3 7 6] 1 H-NMR (CDC I, ) : 1. 50 (s, 9H) 6. 90-7. 90 (m, 1 
1H) 8. 30-8. 50 On, 1H) 13. 90 (s, 1H) 
FD-«3#*t : 303 
20 [0 3 7 7] 

[K&^fdcflJ 3 ] jgft?- (L3) (D&lS. 
3l-ftizmm^8t Ufc1 00m I (DSJfcfSlcx* J -;U30m I s 

t -Z/J-jyy S. >0. 90g (12. Ommol) fcJ:tX3-t-7'5 L ;H7- 

'J^UZ^t H1. 78g(10. Ommol) £asAU, 

^— >-^3A*5g-^lin«, Mi&T12B$P,ail#£*?E(7 

7t„ c©Kj&jS£*E»«u ->u*^u*5Aicj:y 

tMW*Ci:"e. L3T^^+X-5^Stfe*-1';KD<b^«: 
2. 1 7g ( 9. 3mmo I . JR^93%) 
[0 3 7 8] 
30 Hb7 7] 




[0 3 7 9] 1 H-NMR (CDC I j ) : 1. 20 (s, 9H) 1.42(s, 9H) 
40 6. 50-7. 50 (m, 3H) 8. 38 (s, 1H) 13. 80 (s, 1H) 
FD-KMtttff : 233 
[0 3 8 0] 

ma? smm 4 ~ 4 2 ] ±%mtiL=f-&i$.w£.mm<D-H 

;£T\ ttTOEtt? L4 ~L42 ££j£U7t. tits. «iS ' 
|5)5£li' H-NMR. FD-ftB##rlc<fcU*7o;fc. 

[0 3 8 1 ] 

Hb7 8] 



( 73 ) 

143 




L32 L33 




L40 L41 

[0 3 8 4] JUTIC^WlC^Sa^S-fb^©** 
[0 3 8 5] 

[^fiStHJSW1 1 1 fc£%)A-1 (D-SI8. : 1ffilZ&.m> 7 A 
=f>@&Ufc300raltf)E£t§IC. -fb^LI ; 1. 785g(7. 05 
ramol) txlfM- 7MH00ml£tt>&*. -78iCIC^iP 
U jftfbfc. CftlCn-7 r 3 i ;l/'J?^A4. 78ml (1.55mm £ 
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L4 2 

ol/ml n-'N*-y->j§>8* 7. 40mmol) £5#dMtT;i§T 

#£gSI*. 'J^AigiSig^PiULfc. -7 
8 , ClC>&aL^E3^b? i tJ'>iS>K7. 05ml (0. 5mmol/ml'\ 
T^jSfc, 3. 53mraol) i vX^jUx— rA<40al4>S& 

[ 0 3 8 6 ] HJ)o< UiSiS^T'^SU/j: 



( 74 ) 
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®KZi£it* J- U >50m I TjSJSftjft U 3s§$£l&* U 
fc. %»«3CESI8U #tdiU;i:@tt£Jgfc>?U>10 
mllcigJSU ^>*>70ml£^#U&a<e>i$I>o< U»l 

3fctIfelSIltfrtb£#lA-1 £1.34g (2. 15mmoliR^61X) » 
Ac 

[0 3 8 7] 

HfcSI] 




TCI 2 



[0 3 8 8] 'H-NMR (CDCI,) : 1. 35 (s, 18H) 6. 82-7. 43 
(m, 16H) 8. 07 (s, 2H) 

IR(KBr) : 1550, 1590, 1600 cm" 

FD-KMtttfr : 622 (M+) TtiSHHfT : Ti;7. 7X17.7) 
C;65. 8X (65. 5) H; 6. OX (5. 8) N;4. 5% (4. 5) ( )rtliit& 
fit 

MA : 265^C 

mt&gkmmmvi •■ mztiitit&m-ioym'&zmziz 

[0 3 8 9] 

i&mnmm 2 ] to^m-w^OL ■. hkiz&is. 7ji> 

=f>g^Lfe200nilcpSJ^SSlC^b^L1 ; 1. 53g(6. 04mmo 
I) t^h^t KP75>60nil£:tt&*-, -UX^lz^ML 
flttfUfc. ZtHZn-y^-AV 1ml (1. 55mraol/ml 
n-"\*-y->i§>8. 6. 34mraol) £5#y&M*T5i3TU -tO 
i£i$t> < U <h£S£T'#*S U $ €> ic^ig-c 4 KSiaif # 
LJfc. CftlCxh^t KP7^>£10ml*Jl0X7tg£;§ 
58£. -78*C(C^JPU>5:e9^b^;U=I^^A 0. 70g(*Eg 
99. 9XB, 3. 02mmol)W-7 i H7t KP7^>30mljS>SlC^ 

MiST 2 B#fig«t# 4 I^F B 1«^€:JSltfe„ 

[0 3 9 0] C©K£«£;l£ffi8t8U tfraSLfcBtt* 

«iSLfc. SSSfc&EESIBU #TasUfcH<*£v>x?- 
;UX-^U30ralTJS8?Lfc^ SUIT, -20t:T 1 Bf* 

ft-5$S!fel£il©fl:^!lB-1 £1.09g (1. 63mmol. HX^5 
4X) 
[0 3 9 1 ] 



10 



20 



30 



40 
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[<t8 2] 




[0 3 9 2] 'H-NMR (CDCI,) 
(m, 16H) 8. 12(s, 2H) 



ZtC\ 2 



1.33(s, 18H) 6.78-7.42 



IR(KBr) 
FD-5t«tt#T 

C;61. OX (61. 2) 

r. 

[0 3 9 3] 

[^JSStEffll 3 ] its 



1550. 1590, 1605 cnf' 
664 (M+) 

Zr;13. 5X (13. 7) 
H;5. 5X15.4) N;4.2X(4. 2) 



( Irtlift 



287"C 

m e>nfc-fk^B-i ommzm 4 ic^ 



C-1(Ot 



0. 66g (2. 60mrao 
78 t Clc;^JPL}tJ$ 
(1. 55n»nol/ml n- 



=f>B&Ufc1 00m I Ic-ffc^l 
I) <h v>x3MH— T^Wm I £f±i2=*, 
Uifc. C4alCn-7 f ? L ;i/'J5 L '?A1.81nil 
^■y->jSiS. 2. 80ramol) £5#;5M*T;gT U 
•0t> < U ttiStT^iai/, <S e>lcgiBT2l$R3i»#U 
fc. CftlC^h^t HP75>10inl«:»P^.«:il-&j§« 

-78^^^^ UfcH^kA^^'? AO. 385g ($*.£99. 9 
XS« 3. 02mmol)^7 L h5t KP7^^10mlS>eiC^lC 

[0 3 9 4] Ctf>Kl£;8£&EStgU tfajL-fcHtt* 

;Ux— 5MU0mllC^ST1 B*H'J*5y-U H#£-3 

iT. TiE5CC^$n-5^SI6fe^S©^!KlC-1 £0. 
33g (0. 40mmoL iR*33X) mit. 

[0 3 9 5] 

Ht8 3] 



50 
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[0 3 9 6] 'H-NMRtCDCU : 1. 30 (s, 1810 6.70-7.50 10 
(m,16H) 8. 18 (s, 2H) 
FD-S?S##r : 754 (M+) 
TtmWft : Hf;23. 5% (23. 7) 
C;54. 4X(54. 2) H;4. 8* (4. 8) N;3. 6X (3. 7) ( )rtl±tt 

nm 

: 277°C 

[0 3 9 7] 

zf>M&U7t100ml©Kf5itlc4b^!lL1 ; 0. 61g(2. 40mmo 
Dtyx^H-rMOnil^tta*, -78'ClC/^tPL.JI 20 
WUlto CttlCn-T^UU^AI. 61ml (1. 55ramol/ml 
n-^*-y->5S>K, 2. 50mmol) *5^*MtT5STU. 

^kd-p < y <hMig*-e^iau. $ e>icmia-c4^H^ 

L/fc. -78*Clc;ftl3l UfcESig-fb/N:?— 9 AO. 385g *ES9 
9. 9%on. 3. 02mmol) (Ofc^kvX^VUx— yvJUOml jS&lC 

$ e. ic^st 4 utp«g mnzm-ttz. 

[0 3 9 8] 'C0Ett;K€XSaHIUft:ft. #rdiUfc@ 
*1ll*l**Hfc. -5>££3i]ESIgU WiiJUfc@i**v 30 
"\4-y->10nil£i$-3< yJlDA-gxh. H^feOH^Wth 

ufc. ^*-y->T^s-ci ispdjy* 

n-5Hm£i|»*<ZMb^D-1£0. 55g (0. 88mmoU iR¥73 
X) 5#/to 

[0 3 9 9] 

Hb8 4] 

40 

9 

f "rvci 2 



[0 4 0 0] 'H-NMfUCDCU : (^ffitt&SSitt©*:*);! 
FD-gfitftf : 625 (M+) 50 
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7C^«T : V;8. 4X (8. 1) 

C;65. 3X (65. 2) H;5. 5% (5. 8) N;4. 5X (4. 8) ( Irtlilt 

nm 

[0 4 0 1 ] 

=f>§^Ufc100mlOS/StilC'fb^L1 ; 0. 61g(2. 40mmo 
I) £^x?siux--7 i ;M0nii£tt&*, -78t:ic^iPUJt 
CftlCn-^^U^AI. 60ml (1. 55mraol/Dil 
n-^+-y->iS>g. 2. 50mmol) *5#»»!*TarFU 
ti0o<'J tMiSSTHi&U $ 6> (C^ST4B$Pi3i5£# 
Lfc. CttlC-r h^t KP75>5ral€rJjn^.fc;l^>§>S 
-78^lC#£PU75:£.*£<b-*:70. 34g($Eg95X 0 D C u 1. 
20mmo I ) ©f h 5 t K P 7 5 >1 Om I i§5g JO b 

fc. mm. f$»o< y£^s*-e#*igufc&, $e>ic^ 

ST15^^*mitfc. 

[0 4 0 2] Ctf>KJ£i$£MBE-3g*SU tfiiiUfcHtt* 
igte* U >20m I T'3fcjf> U ? -i )\>* — TM=**J 

;ux— ^;u3iD|-CiSISUfc. z\<D®mizmWT. 1ST- 
^*-9->12ml£f$t>o < yiSTf -SiHferoHft^aiL/ 
fc„ COStt^S'JU >T£iBT1 WIB'J^^ 

»efeO?<b^E-1 £0. 36g (0. 51mmoL iR^43X) ?# 
ft. . 

[0 4 0 3] 

[<b 8 5 ] 



9 




[0 4 0 4] 1 H-NMR (CDCU) : 1. 46 (s, 18H) 7. 20-7. 50 
(m, 16H) 8. 65 (s, 2H) 
FD-««#« : 702 (M+) 
t£^«t : Nb;13. OX (13. 2) 
C;58. 4X (58. 0) H;5. OX (5. 2) N;3. 9X (4. 0) ( )rtlitt 

mm 

[0 4 0 5] 

^B&UfclOOmiroSJfcfSlCte^U ; 0. 61 g (2. 40mmo 
l)£hJUx>10ml£tt&*. -40^Clc>$iPUi£#Ufc. 
CttlCHig-fb* >9M. 43g ($sfig99. 99X5, 1. 20mmol) 

ST^iBUfci. £ £IC60^IC»0SUT16B$R3«# £38 

[0 4 0 6] CKDSJ^jSlC^b^^UVSOml^JO^.. >F 



( 76 
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8ml^»PX.-5<t, m&<DUm*<( JWttfli^rc. CO* 
-f;Ug|i£#>KU vX^X-^;UmllcSP£l+Jt. 

■y- >t?IST 1 B*IB U * 7 U - mft'ik. 5 C 

it, TfiE5tT^£tt£OJPfcM»5fc(^fc^3F-1 £0. 15 
g (0. 26mmoL WMm) ^fc. 
[0 4 0 7] 

[<t8 6] 10 




[0 4 0 8]' H-NMR (CDCI, ) : 1. 50 (s, 9H) 6. 80-7. 75 (m, 20 
8H) 8. 23 (s, 1H) 
FD-«S##t : 575 (M+) 
Ttmttft : Ta;31. OX (31. 5) 
C;58. 4X158. 0) H;3, 3X13.2) N;4. 5X (4. 8) ( Irtlitt 

[0 4 0 9] 

dr>g&L£:100ml©EJS&tilC v 4bft1feL2 ; 0. 91g(3. Omm 
ol) £ v'ifMUX— 7MU20ml£tt&*, -78°C|C/%»U. 
ig#Ufc. cniCn-y^U'J^f A1..90ml (1. 54mmol/m 30 
I n-^*-y>S>6. 3. 3mmol) *5«-*MtT;1STU. *<D 

it, u^^A^iS^^ifissufe. c©jg>$£-78 < cic# 

£P&. Higfl;? 1 * >j§m 0ml (0. 5mmol/ml^^>>§ 
1. 50mmol) <fc^x^;|/X-7\/M0ml £<£>S^>fclc& 

tt^r^b^^U^Oml-CiSifSt^L, ^jg%*i«iiL/T 

3>££3lEEE38l8U WiHUfeS^^vX^U 40 

y TiSstT^ns^fejaiitfHb^A^ * o. 53g 

(0. 73mmoHRSp49X) mtt. 
[0 4 10] 
[<t8 7] 



ft&Wl 1-31 5109 
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[0 4 1 1 ] ' H-NMR (CDCI,) :0. 86 (s, 18H) 6. 85-7. 05 (m, 
6H) 7. 15-7. 30(m.4H) 7. 35-7. 90 (m. 1 0H) 8. 45 (s, 2H) 
FD-S«##r : 722 (M+) 
TC^tff : Ti;6. 6X16.6) 

C;69. 9X (69. 7) H;5. 5X (5. 6) N;3. 4X (3. 9) ( )rtlii+S 
fit 

[0 4 1 2] 

[£fiScH«S098] Ittsm-l : ftftlZfrm. 7* 

zf>g^U/i:100ml(DR^Slc. fc^l-2 ; 0. 91g(3. Omm 
ol) <t^x?^x-^l/20ral£f±jA*. -78*ClC^aiU, 
mWlsft. CtllCn-^^UU^^AI. 94ml (1.55mmol/m 
I n-^\+-y->j§«, 3.0mmol) £5ttaM*T;i§TU 

tf\ 'J^AtgjS&^iiaSSL*:. C(Dig>££. -78tlC 
^JPU^E^kv'JUax^A (0. 35g, 1. 50mmol) <DT f- 
7h KP^^^IOmljgiSlc^^lcjSTL/feo 3§T$*T 

/i©^ Btt££4b;*3 i U>50m|-r , ;§ft?;5fc3>U 

*^x?^ux--7\>ui<N*-y->TMa:u ^ff^jg^-t* 

0. 21g (0. 73mmoliR*18X) 
[0 4 13] 
Hb8 8] 




[04 1 4] 1 H-NMR (CDCI,) :1. 11-1. 70 (m, 18H) 6.80-8. 
30 (m. 20H) 8. 33-8. 48 (m. 2H) 
FD-SS##T : 766 (M+) 
TciMMfr : Zr;12. 1X01.9) 

( )rtlift»fil 

[0 4 15] 

[£jft*jt0i9] tt.a>®k-i onus : Kx\zn.m: y a 
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zf>e^Ufc100ml©5fSgSlc. 4b£$lL3 ; 0. 70g(3. Oram 
ol) t yl^H- T-;i/30ml£tt&*, -78°Clc;^JPU. 
JfttUfco CtUCn-^^y^SAI. 90ml (1. 54ramol/m 
I n -^+-y->?S>g, 3. 3raraol) SrSttAMtTjgTU 

.It. y^AigiS&fciBiSUfc. croj§5S*-78°CIC/^ 
HiS-fb^* >;§>63. Oml (0. Smmo\/m\^y^>^ 
m. 1.50ramol) (CjSTUfc. ;ST**T&. 4>o< 

y<b£S*T#f;fiUft#£iK#£*£l**:. $£>lc£iS-e 
15KF^JS»Ufe^. COJR/Cjg^^^^^^^^-TaS 
m^tx/iH^^^k^^U^OralT'jgPjJfe^ 

E$£ji£<*1±-5 C <h IC J: U TIE5tT^;*n-5 jt*§feiSH© 
<b^A-3 £0. 15g (0. 26mmol>R*17X) 

[0 4 1 6] 

Kb8 9] 



TiCI 2 




[0 4 17] 'H-NMRICDCI,) : 1- 20 (s. 18H) 1.41 (s. 18H) 
6. 85-7. 05 (m, 2H) 7. 20-7. 80 (m, 4H) 8. 58 (s, 2H) 

FD-SBtttf : 582 (M+) 

TuSSttttf : Ti;8. 2SS (8. 2) 

C;62. 1% (61. 8) H;7. 1X17.6) N;4. 7X14.8) ( Jrtlilt^ 
fit 

[0 4 18] 

i^mmwn oi <t^m-3 ■. ?E#fc£*g, t 

^>g&Ufc100ml<Z>£j£Slc, <b^L3 ; 0. 70g(3.0 
ramoll^h^t KP7^>30ml«rtti&*, -78^1^81 
U.JfftUfc. ClftlCn-T^U'J^AI. 90ml (1.54mm 
ol/ml n-^*-y->S^ 3. 3ramol) £5#aM*T;8T U. 
•^<D&«Sl>-p< U tSiSST^igL, £iST4B$fiSiil#£ 
«W\ 'J^OAi^JS^mmVfz. C<DiS>g^-78 0 ClC 
#£|)U W&itisfol — OJ* (0. 38g, 1. 65mraol) 

U&#e>iK#£JSI*fc. 3?>(C^igT15^K^Ufc^ 
£ft>5g£;S&S£U ^e>tl?t@i*Sr^b>5 i U'>50ml 

ilJSU «T^Ufc@»$^b^5 i U><!:^+-y->TS2t 

*0^«3B-3 £0. 31g (0. 50mraol«R^30X) mtt. 
[0 4 19] 
Hb9 0] 
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ZrCI 2 



3 15 10 9 




[0 4 2 0] 'H-NMR(CDCI s ):1.34(sJ8H) 1. 44 (s, 1 8H) 
6. 79 (dd, 2H) 7. 1 1 (d. 2H) 7. 27 (d. 2H) 8. 34 Is, 2H) 
10 FD-ft»##T : 626 (M+) 

7C*»W : Zr ;15. OX (14. 6) 

C ; 52. 9 (57. 5) H;7. 2(7. 1) N;4. 7(4.8) ( Irtliit 

mm 

[04 2 1 ] 

i-ammmm i 1 ] fc^A-4 o^ee : ttiz&m. t 

JU=f>B&U;£100mlcDK/S§SlC. it^LA ; 0. 50g(2. 0 
2mmo I ) £ 5>x^;Ux— y>M0i I £f±&*. -78"C ICJfcfiJ 
U iflftLJto cniCn-^jU'J^AI. 36ml (1. 54mm 
ol/ml n-*>*1t>18fe 2. 09mmol) $:5^ltTSTb. 
20 *:<D'&*$>-?< U <fcSiS£T^;SU ^iST 4 a#F B ^lf 4 
mit, y^AJgjS&^HiSUfco C £-78t:iC 
#JPU. WWt?-* >Ei62- 00ml (0. 5mmol/ml'\:^ > 
jgflg. I.OOmmol) ici&TUTt. ;ST**T&, *3>-z> 

T8B$BaSI#l/;fct£, C 7 -r;U*-T 

ffiiSUfco ^e»nfe@<**^b>5 L U>50mlTj§ff;5fe^ 

ajUfcHtt^Jglb^UVt^+I^TIfaU 3$£±$£ 
IC «fc y Tie^T-^Stt-SigSRfe^tfMb^ 
30 !$A-4 £0. 34g (0. 56mmo I iR*56X) 
[0 4 2 2] 
[<b9 1 ] 




TiCI 2 



40 



[0 4 2 3] 1 H-NMR (CDC Is) : 7. 00-7. 90 (m, 22H) 8. 35- 
8. 55 (m. 2H) 

fo-mm^m ■. 6iotM+) 

ftm^ft : Ti;7. 8X17.8) 

C;62.4X(66. 8).H;4. 9X14.4) N;4.2X(4.6) ( Jfcliltl? 

m 

[0 4 2 4] 

50 ;Uzf>g^Ufc100mlOSJCtilC <b^L4 ; 0. 46g (1 . 8 



( 78 ) 



153 

6mmo I ) tvifJH- r;WOml£f±i**, -78°C |C#£P 
U H#Ufc. CtllCn-T^Uy^AI. 30ml (1. 54mm 
ol/ml n-'s+lt 2. OOmmol) £5#aMJT;ST 

tt€lfttt-. y^AJggjgfciSillUifc. C<2;§>p?£-78 
■Clc^aib. Eg^bv;U3-^A (0. 21& O. 91mmol) * 

40. 25g (0. 38mmoliR^42X) life. 
[0 4 2 5] 
[<b9 2] 

<fc£«jB-4 



ZrCI 2 




[0 4 2 6]' H-NMR (CDCIs ) : 6. 90-7. 95 (m, 22H) 8. 40- 
8. 60 (a, 2H) 

FD-fi»##T : 652 (M+) 
5E*«-«f : Zr;U 3% (13. 9) 

[0 4 2 7] 

[dJ*£IK0M 3] Jb^%)A-5 tP^fiE : ?E^IC^@> 7 
;Uzf>fi^U/t100mlO5J5/t-Slc, fc«1M.5 ; 0. 83g(3. 0 
Ommol) txl^JH- r-./U30ml€f±&*, -78t:iC^ai 
U UttUfc. cn(Cn-^;U'J^'5A2. 00ml (1.54mm 
ol/ml n-'s*-y->**3. 08mmol) 45^ltT5STU. 
J £-<0^tSt)-3< Ui^iSSTSiSU. ^S-C4B#P B ^H^«r 
«I7. y^9Aig;§j6£iBi8U;fc. C©;§j«£. -78t: 
iC^SnU/tEa^b^^^jgiSS. OOml (0. 5mmol/ml^^ 
1.50mmol) iciSTLfc. ;T3T**7&» KP 

•3 < u t^ia^r»-su/«i:^e)}3i}$*mi^o ^ e>ics 

*<£tt-5it±fef»5fc©<b£ ! 8lA-5 40. 07g (0. lOmmoliR 
*7%) 

[0 4 2 8] 

Ut9 3] 
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TiCI, 



10 [0 4 2 9] FD-ft«##T : 666 (M+) 
TC^tfT : Ti; 7. 3X17.2) 

m 

[0 4 3 0] 

[^fiEHJECTI 4] -fb^iilB-5 (DSfiL : ?E#IC£ig. 7 



;l^>ffiftUfc100ml<7!>KJE5fSU:. <b^L5 ; 0. 50g(1. 8 
2mmol) Lt- V*? t KP7^>15ml£f±&*-, -7tfClC3fr 
iPU J*J$UZi:„ cmcn-y^uy^^AI. 36ml (1.54 
mmol/ml n-^*1t>y§ : &. 2. 09mmol) 45»*MtT;igT 

u *<D'ik®-D< y tiiasT^iau. UTMBtnat 

20 'J^f A^jSjfi^SlSLfc. C<D5g«4-78 

■ClC^iPU, Hl&fbi^U^SA • 2THFfg<* (0.38 
8,1. OOmmol) ©^h^t KP7^>10mli§>g€:STLx 

$e>ic^s-cioB#rBi. 5 owAmpsmnis 

.(CJ;yTlE3tT*£ft3StMfe^*©<b^W-5 £0. 04 
g (0. 05mmolJR*5X) »jfc. 
30 [0 4 3 1 ] 
Hb9 4] 



<fc-&«l B - 5 




ZrCI 2 



40 

[0 4 3 2] FD-KS^tff : 710 (M+) 
7cH^«t : Zr; 13. 3X112.8) 

( ) mmnm 

[0 4 3 3] 

i-smmmm 1 5 ] <b^A-6 oy&m. ■. nwznwt. 7 

;Hf>g&Ufc100ml£>KJt«f§(C. <b^L6 ; 0. 93g(3. 0 
Immol) tylf^l- T^WOml^ftia*. -78t:i;:#fi] 
U Jt#U75:. cniCn-^5 L ;Py5 L '5A2. 1ml (1.54mmo 
l/ml n-^+-y->j§>g3. 23mmol) £5#>0M7T;gT U * 



79 ) 
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10 



20 
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*PU Higfl;? 1 :? >j§>$3. 0ml (0. 5ihniol/inl'\^>5S 
1. 50nunol) ICiSTUfc. ;ST**T&. 

ISB^JftfUfdlL C©5^*^7^7-f ;U*-T2I 
i&Ufc. SjSfcME^fiSU #rajUfc@tt£-78'CT"s 

t»3fc<D<t^lA-6 £0. 41g (0. 56mmo|iR^37X) 
[0 4 3 4] 
Ut 9 5 ] 

<t^1$)A- 6 



TiCI 2 



[0 4 3 5] 'H-NMRICDCI,) : 1. 21 (s. 18H) 1. 30 (s. 18H) 

6. 70-7. 70 On, 14H) 8. 08 (s, 2H) 
FD-ff»#*f : 734 (M+) 
7tsit#*T : T i ; 6. 6X16.5) 

C;67. 9X(68. 6) H;7. 435 {7. 1) N;3. 9% (3. 8) ( )mtUm 

m 

[0 4 3 6] 

i-Bi&m&m 1 e ] -fb^B-6 <d^wl ■. ttiz&m. 7 

;U=f>.M^L/t100ml©JSJCSIC 1t&W.6 ; 0. 93g(3. 0 
1mmol) iylf;H- T^WOm I £tt&*. ^'ClC^Jn 
U S»l/fc t CiniCrKT^U'J^A^ 1ml (1. 54mmo 
l/ml n-'N+U" 3. 23mmol) £5#;6m*T;8TU 

•?-©^«0t> < U iSiS^T^jfiL.. S>ST4RHJK^ 
HI*. 'J^9A*£5§>££g8tSL//J:. C £-78tlC 
XHJU Eg^bv^a-'bA (0. 35g, 1.50mmol) 

^b>^U>*20mliIJ!)0Lxv ^7^7 -f JU^-tN^iS^ 
*&*Lfc„ 3&£3£E«JgL,, #faiU/S:0f**-78 , C 

T^£ft3jgfe«»*(£Hk£!BlB-6 £0. 55g (0. 71mmoliR 
SS47X) 

[0 4 3 7] 

[<b9 6] 



ZiCIj 



[0 4 3 8]' H-NMR (CDCI, ) : 1. 20-1. 80 (m, 36H) 6. 70- 50 



30 
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80-7. 90 On, 2H) 
776 (M+) 

Zr;11.2X (11.7) 



7. 70 (m, 14H) 
FD-S«#*t 

I )rtiiite«i 

[0 4 3 9] 

i-smnmm ^ 1 1 <d£h& ytmzm.^. 7 

^□'yg&bfclOOmlOSJSSstC, <b^L7 ; 1. 0g(3. 66 
mmol) tvX^UX— 5S/l,20ml£f±»*. -78iCIC^aiU 
JftfUfc. ctilcn-^Jl/UfCA^ 48ml (1. 55mmol/m 
I n-^*V>mm. 84mmol) £5#A>ttT;T§T U 
&0^>< UtMSST^SU £ST4I$P B 'H1J*£& 
It. y^£AJg;§>g*I8igUfc. C©5§>$£. -78°CIC 
^JPLfcHigte^^jSm 66ml (0. 5mmol/ml'\-7'tS' > 
Sjg. 1. 83mmol) <h ^if;H- 7Ml/20ml;S£i£lc&* 

a*e>fit#£l&l*>S:. $£lcM;gT15B#ra«#U;fcaL C 

Sdtic«J:yTiHiC-c*$n5Sfel»*cD<b^m-7 €• 

0. 95g (1. 43mmolJR*78X) 
[0 4 4 0] 
[<fb9 7] 



TiClj 




[0 4.4 1] 1 H-NMR (CDC I , ) : 6. 90-7. 90 On, 26H) 8. 00 
(s, 2H) 

FD-ffStt*r : 662 (M+) 
Tim.fttf : Ti;6. 5X (6. 5) 

C;62. 0X(62. 2) H;3. 7X(3. 8) N;3. 8X (3. 8) ( )rt(Jit» 

m 

[0 4 4 2] 

isi&nmmi si fc^B-7 o-sm *#icgjg, 7 

40 )l,zi>W&Vrc]00m\<DF.foniZ. it^U ; 1. 0g(3. 66 
mmol) tylfJU- 7Ml/20ml£f±&*. -78X:ic^iPU 
JttfUfc. cniCn-7'^;i'y? L '7A2.48ml (1.55mmol/m 
I n-^*-y->?Sie. 3. 84mmol) £5#»M*TigTU 

it. vTO&t&ismzmmisfz. z ©jgig*. -78t;ic 

rpfil UfcES^bv^l'3— r> A (0. 41g. 1.77mmol) 
^;i/X— T^30mlS-&«lCigTLfc. ;TST$*7&. V? 

TIS^H^U^^b^^U^^OmlitllPL, 

;u^-T-^>§^i^i^*ufc. 5«^^sp*su. m 



( 80 ) 
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&m%l-t c i let o T;ft>#> U $E£S$ -£-5 ciic 
<fc U TE5tT*^$n-5H^fe?»*CD<b^%lB-7 £0. 94g 

(1. 33mmoliRS?73X) 

[0 4 4 3] 

Hb9 8] 



ZrCI 2 



t$M¥ 11-315109 
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[0 4 4 4] 1 H-NMR (CDC l 3 ) : 7. 00-7. 90 (m, Z6H) 8. 20 
(s, 2H) 

FD-S«tt*r : 704 (11+) 
7c^«t : Zr;11. 5X (11. 7) 
( )rilitm<£ 
[0 4 4 5] 

l-StitnteW 1 9 ] fc^A-8 <P^fig : fEttlCgJg. 7 
^>M&Ufc100ml©SJ£35lC. fls^LS ; 1. 0g(2. 93 
mmo I ) £. vX^JUX— 3=-;U20m I £f±i&#^ -78t: IC^JP U 
jttfbfc. dftlCn-Z^l/'J^^. 0ml (1. 55mmol/ml 

n--N*-y->J83S3. 10mmol) £5#;0M7T;ST U 

A^m^mm^o zomtez. -78t;(c^aiu 

fcHffi*b?-*>5S>82. 9m I (0. 5mmol/ml'\:7^>;g>g. 
1. 45mraol) <h-xX^;|,x--r;WOml(E>;g^;§>£lc&* Ic 

t>i»#£*£l7£:. $6lcMig-C15B#K»»bfc^. CCQ 

TlEjtT^SftS&fe^jfctfMb^iaiA-S «1. 06g (1.33m 
mo 1 4X^91%) mtc. 

[0 4 4 6] 

Ut9 9] 




30 



40. 



TiClj 



[0 4 4 7] ' H-NMR (CDCU) : 0. 90-1. 70 (m, 18H) 3. 40- 
3. 80(m,4H) 7. 00-7. 70 (m, 20H) 7. 80-8. 20 (ffl, 2H) 50 



FD-«S##r 
[0 4 4 8] 

mm 



798 (M+) 

T i ; 6. 0% (6.0) 



2 0 ] iti 



-8 (DStiSL 



1. Og (2. 93 
78°ClC^aiU 



Jl/:i>g&l>*:100ml<O£jSf§lc. •fbfei 
mmol) £ yI?;H- 5\>U20ml £t±ii#.. 

CtllCn-^^l/'J^OA^ 0ml (1. 55mmol/ml 
n-^*-y->j§i«. 3. lOmmol) £5ttaM7T;iSTU. 
10 UtSiSST^gU ^igT4H#HaJf*^ 

It. 'J^CA^jgjS^fitlLfc. C©jg>g£. -78°C|C 
^SPLfcESJg'fbvMlO-^A (0. 34g, 1. 44mmol) Cyi 
5^Ux-7\/W0mlS£;£(c;i8TL;fS:„ 58TIS7SL tf>o 
< U<h£;g£T^iaL;5:j&<e>«#£^l7*:. $e>l:£IS 
Ta^HJK^Ufc^vX^x— ^^^OmlilUDU^: 

1C «fc U TiSitT-^S tl*H»fe»5|5<O<b^«0 
20 B-8 £1.02g (1. 21mmoHK^83S) 
[0 4 4 9] 
[<b 1 0 0] 

it-BVa b-8 




ZfCI, 



[0 4 5 0] 1 H-NMR (CDCh ) : 0. 90-1. 80 (m, 18H) 3.40- 
3. 90 (m, 4H) 6. 40-7. 90 (m, 2 OH) 8. 00-8. 30 (m, 2H) 
FD-««##t : 842 (M+) 
7tm^ : Zr;11. U(10. 8) 

[04 5 1 ] 

[6lSJtlBM2 1 ] <D£f$. : ?E»|C^Jg, 7 

^rf>a^U7t100mlO3SfESlC, -fb^#lL9 ; 0. 50g (1. 2 
3mmol) <h v'X^Ux— t^U 5m I £f±5&#.. -78*ClC>^ai 
UjfttUfc, cniCn-^;U'Jf 1 '?A0. 84ml (1.55mmol 
/ml n-^+-y->>S>g1. 30mmol) £5tt#(7TSTU * 

it. 'J^A^jgiSfciiiigLfc. -78t:ic 
^SPUfcEg^b^^>iS>6l. 2ml (0. 5mmol/ral^^> 
jgjg. 0. 60mmol) <hv>x^;ux— t^U 5ml CD Id 



( 81 
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<Dt>. 'N*-*>£it&J-f -5d£lCJ:oT3fc;t>U MESS 
jg^tJ-SCilCfcy Tie jCTtf StlS ^fetaskO-fb^ 
A-9 5:0. 33g (0. 36ramoHR^58%) 

[0 4 5 2] 

[<fb 1 0 1 ] 




10 



[0 4 5 3] 'H-NMR(CDCU) : 1. 70-1. 90 (m, 18H) 6.60- 
7. 80 (m, 34H) 

FD-fffi##T : 926 (M+) 

7t^W : Ti;5. 3X (5. 2) ( )F*9liit 

wm 20 

[0 4 5 4] 

i-gtimmm 2 2 ] itsm-s osm ■. ?tftiz&.m. 7 

JUzf^M&UTtlOOmKDK&SSlC, -fb^%L9 ; 0. 50g(1. 2 
3mmol) <h^x^UX--7-;M5ml£{±)&#-. -78 < C(C^JP 
Ufl£#Ufc. CttlCn-Z/^U'J^AO. 84ml (1. 55mmol 
/ml n-^+-y->5S>S. 1.30mmol) «-5^ltT5STU. 

ggl*. 'J^AigiSiSfcSSiSIL-Ji:. C<DJS>SSr. -78^C 
iC^iPUfcE^kv^rJ— (0. 14g, 0. 60mmol) <tv 
i?M- 7^M5nil0iI^;§>$£;£TU;fc. iST^T 30 

U >50m I v>x3^x-5NU 0m I VBMLtt 

B-9 $0. 19g (0. 20mmoliR^32%) 
[0 4 5 5] 

[*t 1 O 2 ] 40 




50 



4WP3¥ 11-315109 
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[0 4 5 6] ' H-NMR (CDCI,) : 1. 28-1. 52 (m, 18H) 6. 70- 
7. 76 On, 34H) 

FD-««##f : 970 (M+) 
Ttm^Vi : Zr; 9. 6X0.4) 

( )*>imnm 

[0 4 5 7] 

[£fiR3lJS0iJ2 3] Ik^AzlOTOaM = *E#lcSS*£. 7 
^=f>B»Ufe100mlCDSiSSf IC <b£$)L10 ; 0. 32g(1. 
03mmol) iylfM- 7S/H0ml £tt&*, -78*CIC^SP 
USIJf Ufc. cmiCn-T^uy^AO. 77ml (1. 55mmol 
/ml n-^\+-y->S)Sl. 19mmol) £5ttJ&M*T;STU t 
<Dlktp?< Ui^iS^TI^gU g;ST4B$Ba89$£g! 
It, Uf^AigjgjSfcPlliL-fc. CpjgiSS:. -78°CIC 
^aiUfcE^b^VjS&l. 0ml (0. 5mmol/ml'\:/:$'> 
JgjgL 0. 50mmol) £ vX^UX-7^H0ml;g^§>glc& 
*lcSTU7t:. tsDo< U tt;g$t#iSl/ 

^A^fil^^ltfe. 3 &IC^iST15l8F.3Jt}$ Ufc?*. 

sgffiU tfffiUfcH#££<b;<5 L l'><h^*iJ->-ei?2fc 

5fc£Hb£#lA-10£:0. 16g (0. 22mmoUR^43X) lH/c 
[0 4 5 8] 
lit 1 0 3] 

ft^1$lA-10 

9 

[0 4 5 9] 1 H-NMR (CDC I, ) : 0. 40-0. 90 (m, 30H) 6. 60- 
7. 80 (m, 18H) 

FD-ft«#*T : 739 (M+) 

Ttmam : Ti;5. 3% (5. 2) ( Irtliit 

mm. 

[0 4 6 0] 

[^fiJt^S6^J2 4] 'fb^A-IKD^BK : *E#lcS£&. 7 
;U3*>e^bfc100ml©J5/J:Slc, -(b^L11 ; 0. 68g(2. 
40mmol) £ vX^I/X-x^Omlfctta*. -78°CIC#fi) 
USSitUfc. cniCn-7'^UU5 i f A 1.49ml (1. 61mmol 
/ml n-^*-y->S>g2. 40mmol) £5#;5MtT;ST U iE- 
<DVk#>-z< 'Ji^igST^SU. MST4B$F.g}t#£g£ 
It, U^^A^jgig^raSiUfc. C©;S>g£. -78*CIC 
^ab 7t ES^b?- * > j§>£2. 4m I (0. 5mmo I /m I ^ ^ > 
1.20mmol) -/iJM- r;H5mlS-&jS>glc^-* 

#e.«t#£Uilt*:. $€>lcg;gT15l&E3l5i#UfcSL C 
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50m I \Z®M U ^m®*?^* 7 4 ;U^-T;/fi® Lfc. 
35fc£»EBf6U tfrajLfcEtt^CTtgft^Uy 

*»5fcO!)ft£!BlA-11£0. 37g (0. 54mmol»R^45X) 
[0 4 6 1 ] 
[ft 1 0 4 ] 



MeO 




nci. 



[O 4 6 2] ' H-NMR (CDCh) : 1. 2(M. 40 to. 9H) 1.50-1. 
55 to, 9H) 3. 70-3. 85 to 6H) 6. 52-7. 40 to 1 4H) 
8. 05-8. 20 to 2H) 
FD-*»Mr : 682 (M+) 

5c*«-«f : Ti ;7. 0% (7. 0) ( )l*JliSt 

fftt 

[0 4 6 3] 

[£j£SIJS0iJ 2 5] ft^#lB-11<D^fi£ : ICSES®, 7 
JU:*>B&Ufc100ml<E>Kf&SSI;:, ft^LII ; 0. 64g(2. 
26mmol) <h^xg^Ux--7 L ;i,20ml£tt>&*, -78tfC>feiP 
UJI^Ufc. cniCn-^;UU^^A1.40ml (1. 61mraol 
/ml n-^*-y->i§>g. 2. 26mmol) *5^(tT5STU, 

(C^fflUfcE^ft-^Un-'^A • 2 T H F (0. 42g, 1. 10 
mmol) Orh7b Kn75>20mljg>S(Ctst)-D < UMTU 

*&i*fc„ ^ e. ic^iSTi mfsiim f$» 

J5fet»*©ft^'BlB-11*0. 25g (0.34iuio 14X^31 X) % 
it. 

[0 4 6 4] 

[ft 1 0 5] 

<fc^%B-11 
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[0 4 6 5] ' H-NMR (CDCU) : 1. 20-1. 60 to, 18H) 3.66- 
3. 86 (m, 6H) 6. 50-7. 50 (m, 14H) 8. 05-8. 20 (m, 2H) 
FD-HS#*f : 726 (M+) 
TzMtoVi : Zr;12.43£ (12. 6) 

[0 4 6 6] 

i^%mm2 6 1 ^m-n<o^i& ■. JtmzMM. 7 

;l/=f>g^Ufc100ml(DK/SiflC, ft^L12 ; 1. 0g(2. 3 
1mmol) tylfJH- 7\>l'20ml£tt&*. -78*CIC#£P 
10 UJftftL/fc CtllCn-^fMl/'J^AI. 56ml (1. 55mmol 
/ml n-^s+-y->?§>g2. 42mmol) £5#a>l*T;STU 
<£>&0o< U <fcSS£T*#fcSU £;£T4B$|i511Sf$£»! 
It. 'J^^A^jgjfiSIStUUyS:. croJSiS*. -78^|C 
'^m^tzmmt^^y^m. 3ml (0. 5mmol/nil<'\y*> 
1. 15mmol) ^X5^x-7^U20mi;i£;§>$lC&* 
(CiiSTUfc. ;TTFi*7&. y <h£S£T^igL?S: 

*»6«J**«ltfc. ££>ICMST15B#P B 111#U£:&, * 
jg^^^^^^-r ;l/^-T3|j§Lfc. 3>££ili£/Bg|S 

<h (C<fc U #3Sfe*&5fc<Dft^A-1 2£0. 45g (0. 45mmo I JR 
^40X) %tz« 
[0 4 6 7] 
[ftl 0 6] 

fc#*JA-12 



MeO 




ZfCU 



30 




■nci 2 



[0 4 6 8] 1 H-NMR (CDCI, ) : 1. 30-2. 20 to 24H) 6. 20- 
7. 40 (m, 34H) 7. 50-7. 70 to 2H) 
FD-ftStt*T : 982 (M+) 

TtmMft : Ti ;5. 09S (4. 9) (I rtlilt 



[0 4 6 9] 

i-ea&mmm 2 7 1 itm 



JUzOB&UfclOOmKflKJS&fslC ft^L12 ; 1.0g(2. 3 
40 Immol) tyi^H- 7\rt'20ml£f±&#-. -78T: iC/Sfil 
Uflt^Lfc. CtllCrKT^U'Jf^AI. 56ml (1.55mmol 
/ml n-<\*tt- 2. 42mmol) £5#AM*T;&TU 
-?-<D&l$>o< y i^S^THSU gi£-e4B#FBJJf#£ 
ttl*. U^^A^iffi^PiSL/fc. d(0>g>g^, -78^ 
iC^JPUfcEgigftvMl^x^A (0. 27g, 1. 15mmol) <tv 
x^Ux— r;U20mlB^>SICHl>o< yiSTUfco i&TI* 

$e>lc££T15B#B3fil#L,;t:&. ^iS^*^*?-*^ 

50 Btt£vX5\ll/X-?p;k s\7f>. 
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UTiS^T^$n-5St»fet»*O^b^B-12S:0. 02g 
(0. 02ramoliR^U) 
[0 4 7 0] 
[<fc 1 0 7 ] 




ZrCI-, 



[0 4 7 1 ] 1 H-NMR ICDCI.) : 1. 20-2. 10 On. 24H) 6. 20- 
7. 40 (m, 34H) 7. 50-8. 00 (m, 2H) 
FD-KStttf : 1026 (M+) 
7tf5t#tf : Zr;9. IX (8. 9) 
()AI±tt»tt 

[0 4 7 2] 

[^nas^j 2 8 ] it^m-n<p^ ?E#icg^ 7 

JI/=f><g&Ufc100ml<D&j£SflC. <b^8lL13 ; 1. 10g(3. 
26mmol) <hvX5^Ux-x^22ni I -78*C(c^iP 
bJitfUfc. dtllCn-^^U'J^^A^ 2ml (1. 55mmol/ 
ml n-s\*y->?§m. 41mmol) £5#;5M*T;BTU -£<D 

It. 'J^AigiSiK^SliSUfc. COSJS*. -78-C IC 
7%£ll,fiiVai&fc : ??>%m. 26ml (0. 5mmol/ml'\:/*> 
1. 13mmol) i i^x^UX— ^^mlil^JglCf^^ 

-fb^A-13^0. 22g (0. 28mmoliR^17X) 
[0 4 7 3] 
[<t10 8] 
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[0 4 7 5] 

l^mmm 2 9 ] fc£#jB-130£E£ : £#(C&Jg, 7 
;l>zf>M&U/c1OOml0Ef&SSlc:. <k^L13 ; 1. 03g(3. 
02mmol) tyi^H- 7MU20ml -78 < CIC#JP 
UfittfU/c. cniCn-7'5 1 ;l/ | J5 L '5A2. 0ml (1.55mmol/ 
ml n-^*-y->J§jg. 3. lOmmol) ^55J*MtT;iST L. ^£ 

It. U^AigjS&SflgiL-*:. C -78^CIC 
10 ^iPUTiEa^kv^a A (0. 35g, 1. 50mmol) <Di>T. 
5^UX— 7 i ;U20mlS^>g(CtsDo< UiiSTUfc. JST^T 

^£tt3SJgfefft*co4b£»-13£0. 27g (0. 32mmolJR 

[0 4 7 6] 
[ft10 9] 
20 ft£*aB-13 




TiCI. 



[0 4 7 4] ' H-NMR (CDCU : 0. 60^2. 41 (m, 44H) 6. 70- 
7. 60(m.34H) 7. 91-8. 10 (m, 2H) 
FD-Sfi##T : 790 (M+) 

Ttmrttf : Ti ;6. 3% (6. 1) Ufclilt 




ZfCI- 



[04 7 7] ' H-NMR (CDCh ) : 0. 30-2. 32 (m, 44H) 6. 70- 
7. 60 (m, 14H) 7. 90-8. 20 (m, 2H) 
FD-g«##r : 834 (M+) 
7tm^Vr : Zr;10. 9X110.9) 
30 Ortlilt^ffi 

[0 4 7 8] 

i&tfL&mm 3 o ] <t-£m-u<D£i$. ■: ttiz&m. 7 

;Hf>g^Ufc100mlcDS^Slc. fc^KlLU ; 0. 98g (2. 
97mmol) i^x^JUx— TMtoW&Sbh-* -78*0 |C#8) 
Ufll#L£. cniCn-y5 1 ^U5 1, 5A2. 0ml (1.61mmol/ 
ml n-'\+-y->iS)S3..22mmol) ^S^MtTSTU. t<D 

it, u^Aigjg&^iliiSUjt. cros>fc«\ -78t:ic 

^jPL^Ea^b^^VjSm 0ml (0. 5mmol/ml'N:/:$'> 
40 1. 50mmol) t yif;H- 7MU5mliS£jglCi&* 

£>KfS>$<Z>*;§ai5£355iJU 5^*yif;H- rA30 
ml»^^b^^U>50rallcjS<SL, ^jS**^*?* 
JU*-T2gi&Ufc„ 3ig£3£EEi§tSU tfaJUfcStt* 

UH*Sfel»5fctf><k£$A-14£0. 66g (0. 85mmoliR^57X) 

[0 4 7 9] 
50 [fbl 1 0] 



( 84 ) 
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<b£#3A-14 




TiCI 2 



[0 4 8 0] 'H-NMR(CDCI 3 ; 
(rn, 24H) 8. 18 (s, 2H) 
FD-»fitt#T : 774 (M+) 
TtmftVi : Ti;6. 2X16.2) 

mm 

[0 4 8 1 ] 

i-stftmrnm 3 1 ] ^mb-up 



1. 41 (s. 18H) 6. 70-7. 90 



SWLU ; 1. 01g(3. 




W.15 ; 0. 40g(1. 
78"CIC^£P 



^rf>^L.yt100ml<OSJSSIlc. <k 
Olmmol) iylfJH-: 7\/U0ml£f±£*. 
LJSIJfUfc. CtUCn-T^UU^AO. 77ml (1. 55mmol 
/ml n-^+-y->5S>g1. 19mmol) €r5»*MtT3STU. ^ 



10 



20 



30 



;U^>M^U^100mlO5S/£SIC, iti 
05mmol) i -^X^Ux— 7MU20ml$:f±&*. 
UHtfUfc. cniCn-y^U'J5 1, >A2. Oral (1.61mmol/ 
ml n-^+-y->S>g. 3. 22mmol) £5#aM*T;BT U ■* 

It. y^2Aig;§>££IISi!{L;fc. C -781CIC 
#filL£:ea$g'fb>MU3— £A (0. 36g, 1. 52mmol) cD^ h 

ui^ig*-c^iaL^em^*si(tfc„ $e>iz 

l^t^-y-^TISaCU MEg^-tt-SdilCfcyT 
iexCT^$n-53fSfe»*©^»-14*0. 61g (0. 74m 
molJR^49X) mito 

[0 4 8 2] 

Hk 1 1 1 ] 

<b^ttlB-14 



ZiCI 2 



[0 4 8 3] ' H-NMR (CDCIj ) : 1. 41 (s, 18H) 6. 80-7. 90 40 
(m.24H) 8. 24 (s, 2H) 
FD-«a#0T : 818 m 
Tt&'ftm : Zr; 11. OX (11. 1) 

( ) rt(iit»fii 

[0 4 8 4] 

i&HLxnm 3 2 ] tt&m=i5Vj 



ftmW-l 1-315109 
166 

it. ijTv&t&mmzmmLtz. c©>§;«*. -78-cic 

7$&l>ftWI&fcf L ?>%m. Oral (0. 5mmol/ml^^> 
iSifi, 0. 50mmol) i: yif;H- tMM : M-£ : &IZ'&* 
icSTUfc. ;iST**7&. »0 ^> < U <t£iS*TSiSLfc 
#£>Jf#£^l**:. $e>IC^;gT15I^K«^Lfc^, * 
jg^fc^^-r^-TiltigU*:. 3&£MI±«*8 

tffaiufcs^^vx^ux— r^i^+-y->TH3t 

L. ^E^$-t+Sd<!:lCcfcy#?Sfe3B}5Kro<k^%lA-15 
£0. 19g (0. 21mmoHR*42X) 
[0 4 8 5] 
.Mfcl 1 2] 

f 



? 



SiPh 2 Me 



6. 50- 



H-NMR (CDCh ) : 0. 60-1. 30 (m, 6H) 
7. 80-7. 90 (m, 2H) 
900 (M+) 

Ti ;5. 5% (5. 3) Uplift 



[0 4 8 6] 

7. 80 (a 36H) 
FD-HS#W 

mm . 

[0 4 8 7] 

i-smnmm 3 3 ] -fk^B-iso^ : 7e#ics£*s, 7 

JH*>©&U;t1OOml0>Kj£i§lc. 'fl:**L15 ; 0. 40g{1. 
02mmol) t Kn75>10ml£tt&*.. -78"CIC# 

JPLilttUfc. CftlCn-y^U'J^AO. 77ml (1.55mm 
ol/ml n-^+-y->j§>g. 1. 19mmol) £5#*M*TSST 
U -£-©&t$Do< y £MS£T^SU ^ST 4 B^il 
#*«I7, y^^A^jg^lSSUfc. dOjg>g*-78 
•CIC^JP^. Elfrfke^Ua-SA (0. 12g, 0. 50ramol) * 
@^<O**^0Ufc. ^0J«7^, t$I>o< Vtm&ZT' 

>50mlTSPU *Xto*tr5X7 4 )l>*-T*fBVl* 

yTI2iC-C^$n-50c^fet»*ro'fk^B-15*O. 20g 
(0. 21mnioHRS£42X) mtz. . 
[0 4 8 8] 
Hkl 1 3] 



50 
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[0 4 8 9] ' H-NMR (CDCI3) : 0. 70-1. 00 (m, 6H) 6.60- 
7. 60(m,36H) 7. 70-7. 80 (m, 2H) 
FD-ftMtflff : 944 (M+) 
5c*$Hff : Zr;9. 4X19.6) 

( )rtuit®«i 

[0 4 9 0] 

l&m&MMS 4] fe^A-16CDgrfi£ : JZftlZ&m. 7 
;U=f>B&L,/t100ml<£K/&iSlC, <b£#lL16 ; 1. 0g(4. 7 
3mmol) i 5>x^;H— 7MU20ml£tt&*, -78"Clc#£|l 
USIifUfc. Z.tUZn--7TJ\,y?-OA3.2m\ (1. 55mmol/ 
ml n-^+-y->?g>S4. 96mmol) £5#aM*T;iST U 

1*. U^^A^iS^^ISSSLxfc. C©>§>&£. -78°CIC 
VtiWmt?-* >j§>84. 7ral (0. 5mniol/nil'\:?:J>> 
Sig. 2. 35mraol) t^x^Px-^^Onilig^jglC^^ 

*<e>»if«:Siitfc. ss>icg;&T-i5i$r B m#U7fc&, s 

j£i££3)SU ^*^b^5 L U>50ralTJSP$i±fc. 

me -B--5 c: <t ic<k u m^n%(o^m-\ 6*0. 

96g (1. 78mmoliR^75X) '&1t. 
[0 4 9 1 ] 
Hbl 1 4] 

ffc&*iA-16 




[0 4 9 2]' H-NMR (COCI, ) : 1. 90 (s, 6H) 6. 50-7. 30 
(m, 16H) 7. 90 (s, 2H) 
FD-ffMtttf : 538 (M+) 

TtmftVi : Ti;9.0X(8. 9) Ortlilt 

mm 

[0 4 9 3] 

i^mnmm3 5] fc£m-]e<D£n$. ■. itmzm&. 7 

^□•>M»L/fc100mlOS^g|C. <b^L16 ; 1. 0g(4. 7 
3mmol) iyXf;H- r.»U20iiil£tt&*-, -78"CIC^» 
Utttbfc,, dttlCn-T^U'J^AS. 2m) (1.55mmol/ 
ml n-"\*-y- 4. 96mmol) £5#;&M*T;iSTU 
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it, v?0A)&%mzmmujt. z\<D®mz> -78°cic 

^JPLfcEa^b^Ua-^A (0. 55g, 2. 36mmol) iyi 
^;bx— r;U20ml;g^i«lcSTUfc= ;TST**7&. 

T15l$F B m#U£&J5J£?££3iaU;t:. 55g^t>(OSiS 

UTK5CT^$n-5St»fel»*O^tlB-16^0. 49g 
(0. 84mmoUR^36%) 
10 [0 4 9 4] 
Htl 1 5] 



p 




20 

[0 4 9 5]' H-NMR (CDC U ) : 2. 00 (s, 6H) 6. 40-7. 40 
(m, 16H) 8. 10 (s, 2H) 
FD-H«tt*T : 582 (M+) 
Ttm^m : Zr;15. 9X115. 7) 

[0 4 9 6] 

lesamnsm 3 6 ] jt^Mzn^mM ■• nftizmm. 7 

;i^>»&U£:100ml<E>KJ&#5lC. {t^HlLW ; 1.0g(2.7 
7mmol) «i:vX^UX-7 i ^20ml$tta*, ^"ClC^SI 
30 US£#U*-. dftlCn-T^kU^AI. 87ml (1. 55mmol 
/ml n-^*-y->S>«2. 90mmol) *5#;Wi-T»TU 
£>&»3>t>< yi:I;gSt?#i&U tiST 4 B#0Jf#£JSS 

^JPLfcESJgfb^^jgm 76ml (0. 5mmol/ml^^> 
1. 38mmol) t. yi?;H-: 7MW0mlg^j$lc&* 

#£it#£J£l*fc. £S>lCg£T15B#fiaSI#LJtilL * 

jsuj*^:*?-* ;i/*--eaaLfc. •sjg^ajisis 

U. 4FraiU>S:@lt*'\+-y->lc:'JX^U-Ufe©-&. ^ 
40 *y->&mmtZ>z£lz&V&ftls, 3£E$£iSli*1t.5C 
£lC«£U£fet03fc<ZMb^!lA-17£O. 15g (0~18mmoliR^1 

3x) mtz» 

[0 4 9 7] 
Hbl 1 6] 



50 



( 86 
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if?*"* 

[0 4 9 8] 'H-NMRICDCI,) : 3. 20-3. 80 (m, 4H) 6. 90- 10 
7. 81 (ra. 30H) 8. 15 (s, 2H) 
FD-SMtftfr : 838 (M+) 

7t^«T : Ti ;5. 9X (5. 7) ( )rtl*it 

Sfit 
[0 4 9 9] 

telSJttfifti 3 7 ] Jb^%)B-17(P^/3c : ?E#lC$2Jg. T 
JU=f>Wabfc100ml<£>KJ£§tlC, -fb^L17 ; 1. 0g(2. 7 
7mmol) tyifJU- r-^Oml^ttii*. -78^ IC^fll 
Lfit#U7i. CttlCn-^^y^AI. 87ml (1. 55mmol 
/ml n-^+-y->iS>g. 2. 90mmol) ^SttAMtTaSTU 20 

lC5$iPU7te3Jg<b> f ;t'=l = '?A (0. 32g, 1. 37ramol) £i> 
X^UX- rJWOmlg^jSlCjSTLfc. »0 

5>S$Mff38tSU. tfittUfcHtt*:^ 

+-y>icy x^y -u^ro-s. ^\+-y>«:^ij-r^>c<!: 
(c <fc y Sfc» u j^E^s -a-* c i ic«t y tiesct^s 

n*Jt»fe»*©fl:61fcB-17*0. 71g (0. 88raraol»R^58 30 
X) '#/c„ 
[0 5 0 0] 

[<bi 1 7] 

<fc^1*)B-17 




40 



[0 5 0 1 ]' H-NMR (CDC I, ) : 3. 30-3. 80 (ra, 4H) 6. 71- 
7. 72(m,30H) 8. 25 (s, 2H) 
FD-H»##r : 882 (M+) 
TtmftVi : Zr;10. 6X (1 0. 3) 

( IrtiiitSfii 

[0 5 0 2] 

l-$;l£ntfZW3 8] <b£4SlA-18g>£EK : Hftlz&m. 7 50 



11-315109 
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;Ua>g&U;t100nil£>KJ£#5(C, <b^L18 ; 0. 59g(2. 
20mniol) <h^x?,/UX-7\'M0ml£f±&*. -78°C IC^fil 
UJI^Ufco CftlCiKWI/'J^AI. 49ml (1. 55mmol 
/ml n-^*-y->i§>$2. 31mmol) £5#AM*T;igTU J 5" 

It. 'J^OAlg>§>g*iffl^L/fc„ CCOS^, -78t:iC 
^iPL^eg^b? 1 ^^^. 2m I (0. 5mmol/ml^^> 
1. lOmmol) if h7t KP7^>10mlS^lc^ 
*IC;BTL-£:. ;TST&T&. < U i^iSSTSiSU 
£#e>}j£#£i£l*fco £ e>lc£jS-C15l3P£«#Ufci3L 

£*g£@u «e.n7t@<*$ig'fb^f u>20miici§i»-r 

U *TiliU£:@{*£-78' > CTvX^Ux— f^i^^-y- 
>TS3tU. MI±&&£l+3C£lCcfcySiM&*£Mb^ 
1fc)A-18£0. 27g (0. 41mmoliR*37SQ ?#fc„ 

[0 5 0 3] 

Mbi 1 8] 



X? 




[0 5 04] 1 H-NMR (CDC I, ) : 1. 22 (s, 1 8H) 2. 40 (s, 6H) 
6. 44-7. 80 (m, 14H) 8.21 (s, 2H) 
FD-fSfi#*T : 650 (M+) 

Ttfk^m : Ti;7. U (7. 4) ( Irtliit 

mm 

[0 5 0 5] 

i&tiLnmms 9] fe^w^iBo^at : js^ic^js. z 

^n*>fi&Ufc100ml(OR£3Slc. <b£4$!lL18 ; 0. 60g(2. 
25mmol) <t ylfJH- 7\>U0ml £tt&#-. -78*CIC^Jn 
USI^Uifc. cniCn-y^y^-C7A1. 52ml (1.55mmol 
/ml n-"\*-y->;S;g. 2. 36ramol) £5tt;W*T;gTU 
-e-W^iS»-3< y ££;£*Tl^gU £iST*4B$|BHI#£ 

y^AJgjgjg^IHglUfc. C©5§>«€-78^CIC 
^iPUfcElgfbv-'HJ- £ A (0. 26g, 1. 12mmol) ©f h 
5 b KP75>10mlS5glCiSTL.fe. Hf o 

< yiss*T-»aL^*ie>«»*^(tfe. seic^ig 
T-8i$p B M#u/c&5j£«£Si«s£ufc. *#e>*/c@ 

tt^lgfcyfU^OmlTSfSU ^MSe*^^* Jl* 
*-T&SUfc„ 3i££iiiEig«8U «f{liL^H<*S:v 

x^x-x;ui^+t>->-cfiatu. ssESSgs-a-sc 

t (C«fc y TEfC-C^$n5ll«ife«)*^b^^B-18«:0. 
16g (0. 24mraoliR^21X) mtt. 

[0 5 0 6] 

Hb1 19] 



171 




ZrCI 2 



[0 5 0 7] 'H-NMRICDCI.) : 1 - 1 3 (s, 18H) 2. 39 (s, 6H) 
6. 50-7. 75(m,14H) 8. 26 (s, 2H) 10 

FD-««#Uf : 694 (M+) 

TtmKVi : Zr;13. 1X03. 1) 

( ) Mmnm. 

[0 5 0 8] 

mtjuEflM oi {t^m-wnsm •. ?w*ic§£jg. 7 

;H*>g&Uifc100ml<Z)£Jt;iSlC. -fb^4*lL19 ; 0. 70g(2. 
25inmol) t^x^UX— 7\>U0ml£tt&*. -78'ClC?&i|l 
CtllCrKT^U'J^AI. 52ml (1.55mmol 
/ml n-^-y-^jSiS. 2. 36mmol) £5tt;5M*T;iSTU 

suit* u^f A«js«*^tsu/t. ca>jg>8£-78t(c 

•&n\stiW&1ti»\'=\— CA (0. 26& 1. 12mrool) <Dt~ h 
HP75>10ml^>SIC;-STbfc. 'lT»7*. HOo 

e»nfe@<**^k>^U>20mlT'j§PUs TiS^l^f ^ 

B-19£0. 16g (0. 20mmoliR*18X) %1t. 30 
[0 5 0 9] 

Kb i 2 o] 



ZrCI 2 



( 87 ) 4#Pg¥ 11-315109 
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/ml n-^^-y^jg^, 2. 36mmol) ^SttfrttT^TU 

gilt. 'j*-3A»8**W«Ufc. C©)S««-78^CIC 
^filU^E3^bv;U3X^A (0. 26g, 1. 12mmol) ©f h 
HP7^>10mljgjeiC;iSTUfc„ 5®Ti?T^ 

•ci5^«^u^5i&jg^j§«s*ufco islands 

tt*ttft**-l/>25«IT»!i?U T»Wf5^7-r^ 
*-T&*U*:. 3&£«E3g*8U *faiUfeS(*^v 

ticj; U TiS^T^$tt£Stfel&*©ft£'83B-20£0. 35 
g (0. 48mmoHK^43%) mito 
[0 5 1 2] 
C4b 1 2 11 

{fc^«3 B -20 




40 

[0 5 1 0] 'H-NHR(CDCIi) : 1. 43 ts, 18H) 1. 47 (s, 18H) 

6. 90-7. 60 in. 14H) 8. 40 (s, 2H) 
FD-«»#tf : 778 (M+) 
Ttmmm : Zr;12. IX (11. 7) 
( )rtiitt»fii 

[0511] 

l-S&ntem* 1 ] <b^B-20<P£fig : *#lCS£*g, 7 
;i/rf>@^U^:100ml(?DSJ£SlC. <b^L20 ; 0. 63g(2. 
25mmol) ii^lfM- 7\>H0ml £tt£*, -78"CIC^iP 
L.jK#l/fc. 52ml (1. 55mmol 50 




ZrCI 2 



[0 5 1 3] 'H-NMR(CDCU) : 1. 40 (s, 18H) 1. 50 (s, 18H) 
2. 21 (s, 12H) 6. 70-7. 40 (m, 12H) 8. 33 Is, 2H) 

FD-J?M##t : 720 (M+) 

5tsittt#r : Zr;12. 8% (12. 6) 

( ) toimwm 

[0 5 14] 

i^mmmm4 2] it^m-2]o^ ■. ttiz&m. 7 

;U^>M&U;fc100ml(E>JSJ£g8IC. <b#«!lL21 ; 0. 80g(2. 
50mmol) <t5>x^UX— T^HOml^tta*, -78^1^^^ 
L«#UJt. cniCn-^;U'J^C»A1. 7ml (1.55mmol/ 
ml n-^*-y->i§>S2. 64mmol) *5^^ltTiSTU. ^<D 
^fSDo< U<!:0 < C*T»iaU, 0lCT4>MnilH**l*l*. 
U^AJgjSjg^iSISU*:. -78^CIC#ffll 
UfcEaigft^^jS^. 5ml (0. 5mmol/ml'\7 r ^>j§ 
1. 25mmol) £ yi^H- T^HOnlS^SKlCftS* |C 

$e.lcSiST-8I^F B Ut^bfc». »*g 
^^n^Btt^-^x^Ux— r^50ml<h^b^ 
^U>60mllCj§S|-r*. ^S^^^^^^-f^U^-T-at 

x— 7\/uT-siaiiu ^E^$i±*^<tic<fcy^fe 

t»*(D^b^A-21*0. 07g (0. 09mmoliRm85£) ^fe. 
[0 5 151 
[ft 1 2 2] 



* ■ 



( 88 ) 
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TiCl, 



[0516]' H-NMR (CDC Is) : 1. 34 (s, 18H) 6. 75-7. 75 10 
(m, 14H) 8. 10 (s, 2H) 
FD-ftS##T : 758 (M+) 

7CSSI##T : Ti;6. 5X16.3) Ortlilt 

fftt 
[0 5 17] 

te&atfeflM 3] jtsmwogg ■. *#icig*. t 

j\,3>mXU*tt00a\<DEJbiHZ % fl;£43!lL21 ; 1. 038(3. 
20mmol) t v>x?MUX~ ?*10alC4tj&*. -78*ClC^iP 
UfllJfUfco CtlCn-v^UUT-^ALOal (1. 61mmol/ 
ml n-^+-y->j§>6, 3. 22mmo I ) iHttfrftTiftTU * 20 

<d'&*Pi< u&-isic*T#iau -i5 , c-r2B#H«*f* 

^aiU7tEg^<bv ? ;Ua-'? A (0. 36g, 1. 54mmol) ©x h 
7t KP7^>10«l5Sj«lc5STUfc. *T»T*. 10 "3 

>20ral EiStfU aSMMTFTS 6C 3 *H5tt«ai? 

U>50mlTJ§fl?U ^SSI*!* 7 -f ^ -TiS U 

Jfc. 3fteXE*au ^fasUfcH^^-xX^Ux-^ 30 

SCT^an-5H±fe»*O-fb#«B-21^0. 33g (0. 41mmo 
IK¥27X) »7fc. 

[0 5 1 8] 

Hbl 2 3] 

fb^% B -2 1 



40 



ZrCh 




[0 5 19] 1 H-NMR (CDC I s ) : 
(m, 14H) 8. 15 (s. 2H) 
FD-fSStttf : 802 (M+) 
5c*««r : Zr;11. 71(11. 
( ) rtiiStJSffi 



1. 24 (s, 18H) 6.80-7.78 



4) 



[0 5 2 0] 



lb£4*5L22 ; 0. 50g (1. 

78°ClC^ai 



;U=f >B^ Ufcl 00m I COSJSS IC 
77mmo I) £ ylfiH- TJMOm I *tti&*. 
UJf^Lfc. CftlCn-Z^U'J^OAI. 20ml (1. 55mmol 
/ml n-"t*-0->gjK1. 86mmol) tS^IJTlTl/. * 

It, U7-9A*5g»*««Ufc. C(D;§>££. -78 e ClC 
^iP LrtmtZit^f >mmi 77ml <0. Smmol/ml's:?* > 
5§>g. 0. 89mmol) t^x^Ux-^WOmlS^Klcifc* 

[0 5 2 1 ] IT^Tt, *o< U £»I*T*SMC 
£<&flH**a(?&. a&lCSiaT15RH«»U^:». S 
JU^-TatiSU. 5»*^i^x- 

S£«Stt-5CilC«ty3Sfe»*©^«lA-22*0. 31 g 
(0.45moI«*51%) 

[0 5 2 2] ^ 
[flSl 2 4] 

fc*4RA-22 



OMe 




50 



TlCI 2 



[0 5 2 3] 1 H-NMR (CDC U ) : 0. 70-1. 80 (m, 1 8H) 3. 50- 

4,00(m,6H) 6. 40-7. 70 (m, 14H) 8. 05 (s. 2H) 
FD-SS##r : 682 (M+) 

7E**MFf : Ti;7. 3SSI7.0) ( JrtttH" 

mm 

[0 5 2 4] 

EftAXifeffH 5 ] jb^B=220^g : *E#lcS£jg, 7 
JU^BaL&IOtalOJRj&flC. fls£&L22 ; 0. 50b (1. 
77mmol) iyif;H- f\JI/25il£tti&*; -78*ClC#iP 
UJjtJ^Ufc. CtltZn--7WJ9-0 A1. 20ml (1. 55mmol 
/ml n-^*-y->**. 1. 86mm6l) *5#JW*TSrFU 
*:<nyk$>-o< y«tSiB*T#SL. iaT4K0^4 
ait. 'J^->A**««BMUfc. COiSJS*-78t:iC 
#liPUfcE3ig'fbv ; ;i'3x£A (0. 21g, 0. 99mmol) ©yl 
5MUx-^;H0raL x h^t HP77>60mlil^jS;Slc 

£ JS#£ ttltfc. a e> ICgiBTI 5ttntt* LjtfftSJSiK 

£>§&S£L£:. ^e>tife@<**'\*-y->70mi-c , y^7 



( 89 ) 



1 1-315109 
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vX^XJUX— T^HOOmk A*-y->70mlT->gfgU 5S 

C <t IC «fc U TIHICT^S n-5H«fe*»*ro<b^ «-22£ 
0. 08g (0. HhhIOTIU) 

[0 5 2 5] 

Hbl 2 5] 

<b^B-22. 
OMe 



ZrCI 2 
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10 



[0 5 2 6] ' H-NMR (CDCI S ) : 1. 40 (s, 18H) 3. 75 (s, 6H) 

6. 40-7. 70 (m, 14H) 8. 10 (s, 2H) 
FD-ft«tt*f : 726 IM+) 
Ttmttm : Zr;12.3X(12.6) 

( )rtiiftH<fi 

[0 5 2 7] 



20 



;Uzf>B&L£100ml<DKj£i§IC. <b^M23 ; 1.01g(4. 
33mmol) t yi^H- 7SM/22ml£tt&*. -78"Cl;:#fi) 
UtKJfU*:. dniCn-^^'J^f A2. 9ml (1.55nwnol/ 
ml n-^+-y->5S>g4. 50mmol) £5#*MtTST U -t<D 

It. 'Jf^Aigjg&fcSlifUfc. CWJSj«*. -78*CIC 
#aiUJteaJg<b5^>;§>84. 25ml (0. 5mmol/ml^^> 
2. 13mmol) i^x^H-^WOBlSdSKlcf** 
iciSTUfc. iSTt*T&. 0o < U ££ig£ T#fcgLft 

A-23£0. 26g (0. 44mmoliR*2U) 
[0 5 2 8] 
[fcl 2 6] 

fb£«JA-23 



30 



40 




TiCI 2 



[0 5 2 9] ' H-NMR (CDC I, ) : 0. 82-1. 40 (m, 12H) 2.90- 50 



60-7. 40 On, 16H) 8. 10 (s, 2H) 

: 594 (M+) 

: Ti ;8. 0X18.0) 



( )rttttt 



3. 30 (m, 2H) 6 
FD-ft«#*f 

»m 

[0 5 3 0] 

[£j£*!t0!l4 7 ] te^B-23(p-&fi£ : ?E#lC$£jg, 7 
^>g&Ufc100mlCDJ5JSfSlC> <b^L23 ; 1. 02g(4. 
25mmol) £ vX5F;UX— 5\/U20ml£ttj&#-, -78'ClC>^ai 
LiKttLfc. CftlCrK/^l/'Jf^AS. 43ral (1. 55mmol 
/ml n-s\*y->7g : M> 5. 32mmol) *5^X>MtTiSTU v 
-5-0^»SDo< Ui^jg^T^iSU. MiST4B#P B 1J»^€: 
8S(7\ 'J5^AJgj§i$£Sffli!{U*:. C(DS«^-78°CIC 
JSSPbfceaJg'fbv^lox^A (0. 50g, 2. 15mmol) i/i 
5-;UX— T^WOmlg^SUCSSTU*:. ;8T$*T&. 0o 

Ufco 3>8£;l£E&tSU tffiiiUfcSttfcvXfMUX- 
^b^^U> £:'\*-y->-C , !l2fcU i^E&j^ti- 
•5 C tic <fc U T15^T^$n*Si^fel»*©^ttB-23 
$0. 61 g (0. 96mmoliR*45%) 

[0 5 3 1 ] 

Hb 1 2 7] 

fb^1$3 B -2 3 




ZrCI 2 



[0 5 3 2]' H-NMR (CDCI,) : 0. 80-1. 30 (m, 12H) 2. 90- 
3. 25(m,2H) 6. 72-7. 43 (ro, 1 6H) 8. 20 (s, 2H) 
FD-fl«tt#r : 638 (M+) 
Tcfittttf : Zr;14. 0X114. 3) 

( ) finmnm 

[0 5 3 3] 

[«JftXttftl4 8] <b^A-24<P^fi£ : ?E#lC$£i^ 7 
;U=f>a»U^:100mlODJgj£illc, fc-&V>L24 ; 0. 52g(2. 
05mmol) <fc ylfM- f-JMOml^ttjA*. -78"CIC^JP 
cniCn-^^U'Jf^AI. 36ml (1. 55mmol 
/ml n-^\+-y->5S>g2. Il.mmol) £5#aM7T;gTU J & 
©^•SD o< y <h£i&£T#^SU SST4B#|!gi«#€:l& 
It. U^^AJM^^U-^SlSLfc. CO;8;fiE£-78 0 C 
lC#fiJLfceaig'(b^ ^>)§jg2. 04ml (0. Smmol/ml^^ 
1. 02mraol) iylfJH- fJWOinU ^h^t 
KP77>20mlil^>«lc^*lc;lSTU/£. i8T**7&. 

tlifcB<*£>*x7\/Ux— TS/UOOinlT'J^'J-U ^ 



( 90 

177 

's+tflz-WfefrU Ml±S£££1±*C<hlC«fcy 
Ofb^A-24^0. 12g (0. 19mmoliR3n930 

[0 5 3 4] 

Kb 12 8] 

<b^«3A-2 4 




10 



[0 5 3 5] 'H-NMR (COCI, ) : 0. 80-2. 30 On, 18H) 6. 30- 
9. -20 (m, 14H) 8. 35 (brs, 2H) 
FD-»fitt#T : 624 (M+) 

7t^«f : Ti;8. 1X17.7) ( Jrtlilt 20 

nm 

[0 5 3 6] 

[^fiEH«EPJ4 9] 4t^m-24(D-&l3. : ttlZ&m. 7 
;l^>ffl&Ufc100ml<D£f&tSlC. <b^L24 ; 0. 76g (2. 
99mmol) <t yl^M- T^MOmlfctta*. -78°ClC^fil 
UflltfUfc. CtXlCn-^^UU^-^AI. 91ml <1.61mmol 
/ml n-^*-y->5S>R. 3. 08mmol) *55J-X>MtT;TSTU. 
*<D'ik*p-o< W <h^;&£T#*SU ^iS-C4^PdJjl»«r 
811*. 'J?*At77>J-tiBUfc. C(Dj§>££-78 
■ClC^JnL^ES^b^l/a-^A • 2 T H FHflc (0. 56 30 
3g, 1.49mmol) <DT h5 t HP75>80mlS^j§>glC5iS 
TUfc. ;TST&T?£. *St>o < 'J t^iSST^iaL/^:**^ 

>50mi «io^.T8o\:-ei onm wcx-zmmnmrnft u 

TjusomiT y y - u. ^--r^js^ 
£#55'Jl/fc. 5^i*v>x^x;i/x-^u-c3t»^ ig<b 

U MII^Jg$-tf*C<hlC«fcyT15iCT^$n-5llfe*» 40 
*CD<b^t*!lB-24£0. 43g (0. 64mmo I iR*43X) mtt. 

[0 5 3 7] 

Kb 1 2 9 ] 



ftfflW- 11-315109 
178 



9 




[0 5 3 8] 1 H-NMR (CDC I, ) : 0. 60-2. 30 (m, 1 8H) 6. 30- 
9.40(m, 14H) 8. 35 (brs, 2H) 
FD-»fi»«f : 668 (M+) 
7cft7J-*f : Zr; 13. 2% (13. 6) 

( )'rtiiH-ffft 

[0 5 3 9] 

[^fi£H«S0iJ5 0] fc^8A-25<P^fife : fcttlcgjg, 7 
;b=r>S&UJfc100ml<DJSJSiSl::. -fb^m25; 0. 50g(1. 
93mmol) <h vx^;i/X-x>U20ml £f±j&*. -78°CIC#» 
L»j$l/t. CftlCn-?^y?9A1.42Bl (1. 55mmol 
/ml n-^y-ymfeZ. 20mmol) *57J-*MtTJSTU. * 

©&y>o< yisas-cusu saT4ra«^^i 

SJUfcraigfcT^VjgjKI. 93ml (0. 5mmol/ml^^ >JS 
>g, 0. 97mmol) i-zifJH- 7\>U50nilfi^>$i;:&* IC 
iSTLfc. »T*T». tS»-p< y«t^igST^;gU«:^ 

e>«t#«-£ii*fc. se»ic£s-ci5B$i?gift# Lfc», kjs 

'\*-y->T;5fcS»U ^EK!S$1i--5C<i:lcJ:y#2Sfe» 
*O-fb^A-25*0. 11g (0. 17mmoliR^18X) mtc, 

[0 5 4 0] 

[<b1 3 O] 



9 




[0 5 4 1 ]' H-NMR (CDCU : 1. 65 (s, 18H) 0. 50-2. 40 
(m. 20H) 3. 85 (brdt, 2H) 6. 90-7. 70 (m, 6H) 8. 20 (s. 2H) 
FD-HMtHTt : 634 (M+) 

Ttmum : Ti ;7. 6% (7. 5) ( Irtlilt 

Btt 
[0 5 4 2] 

[£fi£H«E0iJ5 1 ] Jb^%lB-25(P^fiR : *E#IC£ig. 7 
;Unf>g^Urc100ml©SJCfllC, <b£&L25 ; 0. 50g(1. 



( 91 ) 



1.79 

93mmol) ixlf^l- f;«Oral£{±&*-. -78tlC#& 
UJtftUfc. cniCn-y5 L ;U'J^ l ?A1.42ml CI- 55mmo I 
/ml n-^t>?gjfi. 2. 20mmol) £5tt;WtT;8TU -t - © 

»■*:>< u u m&tumramwzm. 

It. 'J^SAlgjg&fcillSSUfc. COS^^tlc^ 
fiJUfceS^bv;U=l-^A (0. 23g,0. 99mmol) ©ylf 

mtsimnistc'iks kjb**^*?* ^-T3«u 

4&B-25£0. 28g (0.41ramolJR^43X) ntt. 
[0 5 4 3] 
Ut 1 3 1 ] 

fc^B-2 5 




ZrCI 2 



[0 5 4 4] 'H-NMRICDCU : 1. 65 (s, 18H) 0.70-2.50 
(m, 20H) 3. 85 (brdt, 2H) 6. 70-7. 70 (m, 6H) 8. 25 (s, 2H) 
FD-ffStttfr : 678 (M+) 
TtmWSi : Zr;13. 3X113. 4) 

( )rti*stim 

[0 5 4 5] 

i-smmmm s 2 1 £&m-tt&s& ■. izxiz&m. 7 

;i/zf>^Ufc100m I OS/SSI^ KcSWJl* ; 0. 61g(2: 
28mmol) iyi^M-fMOnlittii*. -78*ClC^iP 
Umn^fto CtlCn-^JUy^Al.tal a55mmol/ 
ml t\-MT/Mm2. 48mraol) £5tt;&M*T;STU 
o< y<h^iB*T#;£U SST 4 B?iafll»*gH:J\ V 

^t>At&m)&&m®i,/t. aommz. -78 < cic^jpu 

fcEa^b^^^S^. 2ml (0. 5mmol/ml'Ny^ 
1. lOmmol) if h7t KP^^^IOralil^jSlc^^ iciS 
TU&. ;TSTJ*T&> «>^< UiSSST^igU^:^e> 
St#£8il*;fc. £6»lcSS-ei2lSB3iK#L;t&. 

£»EigSlU *TillUfcH^^-78'CTvX5 1 ;Ux-x 

^A-26£0. 36g (0. 55mmol«R*51X) 
[0 5 4 6] 
[<b1 3 2] 
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fc^A-2 6 




TiCI 2 



[0 5 4 7] 1 H-NMR (CDC I , ) : 1. 33 (s. 18H) 2. 14(s, 6H) 
6. 60-7. 68 (m, 14H) 8. 03 (s. 2H) 
FD-KS#tfT : 650 (M+) 

ftm^m : Ti;7. 4X (7. 3) ( Jrtlift 

*« 

[0 5 4 8] 

i-smmmm 5 3 ] it&m-26<D-&i8. ■. fttticgjg. 7 

JU:J>B&lx£:100ml<D£jSft(C. ^^26 ; 0. 61g(2. 
28mmol) t^x^Ux— 7S/U0ml£tt&*, -7SX^lZ/%& 
Uif^Ufc. CttlCn-y^^y^AI. 6ml (1.55mmol/ 
ml n-^+-y->j§5K. 2. 48mmol) &55J-AM tTiiST U ■£ 
Oik%>r>< U iMia^T^i&U, £iST'4l$|igil#£3I 
It. 'J^AlgjSifcfciSgUfc. C(DjSig^-78riC^ 
JPUfeEg^bv^ax^A (0. 27g, 1. 15mmol) Ovif 
;UX— ^JHOmljgJfilCjgTUfc. jST&T&. »Sl>o<y 

;u<fs+-y->-csjtsii-. assists-* c<ticj:yT 

I23ECt?^$nSll^fe«}3|5<D<b^%B^26*0. 14g (0. 20m 
molJR^18X) mfc. 

[0 5 4 9] 

[<b 1 3 3 ] 

<k^«jB-2 6 




50 



ZrCI 2 



[0 5 5 0]' H-NMR (CDCI,) : 1. 31 (s, 18H) 2. 14 (s, 6H) 

6. 69-7. 65 (m, 14H) 8. 09 (s. 2H) 
FD-fCMtttfr : 694 (M+) 
7cifi#*T : Zr;13. IX (13. 1) 
( ) fllifttKS 

[0 5 5 1 ] 

i&m&mms 4] itsm-iKo-km. ■. nmz&n. 7 

JU^>ffl£L;t 100m I ©Entile. fls^l.27 ; 0. 30g(1. 
OOmmol) iyi?;H- r;U0ml£f±&*> -78*C|c#£P 



( 92 ) 
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UmWlsfz. CftlCn-^^'J^SAO. 65ral (1. 55mmol 
/ml n-^V->mm. OOmmol) £55*AMtT;ST U 

It, U^^AJgS^^ifflSIUfco -78^IC 
^aiUfcH^b^^VjSjSl. 0ml (0. 5mo\/m\'\Zf?> 
0. 50mmol) tvXfjH-: 7^H0ml;l^}glc&* 
icSTUfc. ;ST**7&. i$>^< y<hM;£*T-^;SU& 
#e>ll#€:£Eltfc. KiftT12Kmttlt. ;*UT'S3rF 1 

T-ffiigUfc. S^fc^EEiStSUTWajLfcStt^x?- 

5fctfMb£1$!lA-27£0. 18g (0. 25mmoliR*50*) '&tz. 
[0 5 5 2] 
Hb13 4] 




TiCI 2 



[0 5 5 3] ' H-NMR (CDCh) : 1. 13 (s, 18H) 1. 25 (brd, 6 
H) 1.28 (brd, 6H) 3. 29 (brdq, 2H) 6. 45-6. 70 (m, 2H) 6.80 
-7. 20 k 4H) 7. 20-7. 50 (ra, 8H) 8. 23 (s, 2H) 
FD-fCMtttfr : 706 W+) 

7imKVi : Ti ; 6. 8X (6. 8) { ) fclilt 

[0 5 5 4] 

i&mnmms 5] ^^b-27o#^ : Kmz&&, 7 

;U^>gmbfc100ml(DSJCS(C. -fb^L27 ; 0. 95g(3. 
20mrnol) t vifM- 5MH Om I £tt&*. ^'ClCJSSl 
UiK^bfc. cniCn-^^UU^A^ 08ml CI. 55mraol 
/ml n-^+-y->S>K, 3. 22mmol) £5#J&MtT;8TU 

Silt. U5^A*g5§S££i@iSUfc. ^©S>g*-78^IC 
^iPUfcEffi-fb^Hl— f A (0. 37g, 1. 60mmol) ©7- h 
7t Kn77>10iBljS>eic;-®TUfc. a8TI*Ti£, 0-3 
< y <h£iB£TffcgUJ&#e>St#££Slt£:. ^iST12l$ 

Ufc. ?#€,n/t@<**^b^^U>50iiilT-j§ft?U, 
#1*^7^7 -r;i/*-T*;§1&)£l&*Ufc. 3>g£MEE 
•SHU #filiU«:H<**^b^5 1 U>i:'s^-y->-CII3t 

B-27£0. 18g (0. 24mmoliR^15X) %tz. 
[0 5 5 5] 
Mb 1 3 5 ] 
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ft£toB-2 7 




ZrCI 2 



[0 5 5 6] 'H-NMR {CDC I,) : 1. 10(s, 18H) 1.10-1.40 

(ra, 12H) 3. 20-3. 30 (m, 2H) 6. 30-6. 60 (m. 2 H) 6.70-7.10- 
7. 60 (m, 8H) 8. 28 (s, 2H) 
FD-»«##t : '750 (M+) 
Ttm^m ': Zr;12. 0%(12. 2) 
C;63. 5X (64. 0) H ; 6. 6% (6. 4) N;3.5X(3.7) ( Irtli 

[0 5 5 7] 

[^fSHJSflJ 5 6] Jb^tM-28<P^fi£ : 3EttK£JSL 7 
;i^>iM&Ufc100ml©K]&tllc, <b*ttL28; 0. 50g(1. 
37raraol) i vX^^x-^U40ral^tta*, -78 < ClC>Sa) 
lx«f$U/t. cmcn-T^U'J^AO. 92ml (1. 55mmol 
/nil n-'\+-y->i§>Sl.43mmol) *5^ltTjgTU. ■* 

It, •J? 1 2Alg;§>«£i8SSl>fc. C<DSjK*-78^ClC^ 
iPL^B^b^^^S^I. 37ml (0. 5mmol/ml^^ >J§ 
0. 69mmol) £ S^X^UX- 7^M0mlii£>i£lC&* IC 

£«#£*§!(tfc. $e>lc^ST8H#Fai£#l,fc&, K/E 

ji»Tft»uT. uti*ui**, zmzms. 

T3Sfe«9*<D^b^A-28*0. 17g (0. 20mmoHR*29X) ^ 

[0 5 5 8] 
[ftl 3 6] 




50 



[0 5 5 9] ' H-NMR (CDC Is) : 
7. 75(m,12H) 8. 35 (s, 2H) 
FD-Ha#«T : 846 (M+) 
TzMttVi : Ti;5. 5X15.7) 

nm 

[0 5 6 0] 



TiCI 2 



0.70-1. 40 (m,54H) 6.65- 



( )l*3lilt 



( 93 ) 
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ismmmm s 7 ] it-sm^w-am ■. ttiz&m. 7 

;H*>S&U;fc100miro5J&ISIC, <t&®L2B ; 0. 50g(1. 
37mmol) £ ylf^l- 7\>U40ml £tt&3K -78°CIC^JP 
Uflt#L7t. C^alcn-^^'J^OAO. 92ml (1. 55mmol 
/nil n-^*-y->i§iffi. 1.43mmol) $5^(tT;lSTb, 

JStf\ U^^AJgjgjS^PlSUfc. CC0;§;££-78 o ClC 
^iHLfcH^bv;l/3-C7A (0. 16g, 0. 69mmol) ©IB* 
ylfM- rJU20mL ^h5t K P 7 ^ >50ra I S^Jg 

^-78'ClCfcOT'N+-y->-CliaU, 
<t (C J: V TIB jCT^5 n*Sfe?»*©'fb^^lB-28*0, 26 
g (0. 29mmoliR^43%) 

[0 5 6 1 ] 

[-ft 1 3 7 ] 

te^BjB-2 8 20 



ttfflW- 11-315109 
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ZrCI, 



[0 5 6 2]' H-NMR (CDCI, ) : 0. 80-1. 30 (m, 54H) 6. 65 
(m, 12H) 8. 35 (s, 2H) 30 

Fo-mmnm •. 89oim+) 

Ttmfttf : Zr;9. 9X (10. 2) 

( ) rtiitrffffi 

[0 5 6 3] 

[■stiLmmms 8] it^m-29<p-am ■. yt-^izn^ 7 

./U=f>ffi&U;fc100ml<PKJ£*llC, it^L29 ; 0. 60s (1. 
79mmol) £ yifM- 5SM0nil £tt&*. -78'CIC^JP 
LjttfLfc. Z\n\Zn-yj-)V^^ A1. 17ml (1. 55mmol 
/ml n-^*-y->iS>g1. 81mmol) £5tt;&M*T;8TU 

It. 'J9^A*gS§i8j£iiaiiLfc. C £-78^(c# 
SPU/iEa^k^^^jS^I. 79ml (0. Smmol/ml^y^^S 
>g> 0. 90mmol) <h vx^l/X— 7 i v»U50mlS'&)glC^^ IC 

£e>ic£STi2B$iaif#ujt&. sic 

3SBE^jgL,T*3Sfet»*©<b^m-29*0. 10g (0. 13mmo 
HR^14*) 

[0 5 6 4] 50 



[<fc1 3 8] 



Ph.. ,N 




TiCI 2 



[0 5 6 5]' H-NMR (CDCI, ) : 0. 80-2. 30 (m, 20H) 1. 55 
(s, 18H) 3. 65 (brdt. 2H) 6, 60-8. 1 0 la 1 6H) 
FD-f»tt#T : 786 (M+) 

Ttmxm : Ti;6. 456(6.1) ( Jrtlift 

nm 

[0 5 6 6] 

i-stfLmmms 9] jt&m-zso&m ■. ?t#icgjg. 7 

;U^>«&U*S:100ml<9K/EiSlC, <b^L29 ; 0. 50g(1. 
48mmol) iyif-;H- 7%>l/40m I -78'CC^JP 
U^Lfe. CftlCn-;/5MUy^9A1. 02ml (1.61mmol 
/ml n-'s+IJ- 1.64mmol) £5tt*M*T;iSTU 

»*. 'J^OAtSiSiS^iSUfe. d©jg>g*-78*ClC 
/§t5>lsttWi&fciSJl>3='5A • 2 T H Figfc (0. 26g, 0. 
69mmol) <Dy- h7 t KP7^>40mlJS>SlCjSTU^:. 5S 

fc. $6lC^ig-e8l^fe1fil^U>5:^ hJUXWOml^iO . 
80^T-20^Pa*0SSfcJR^€rtT^fco KJ£«J&>€>;SJg£ 
t»\ £>*i;tHttS: 5>X^UX— y-JWOn I T 'J * 

3>8£3£I£SJgUT. Sg@fc£$Tiii£li-*:. 
*TdiUfe@<*(i, -78tlCj3UT^+-y->T'Ha$1i-, 

tfHb^B-2920. 04g (0.05mmolJR^7X) mtt. 
[0 5 6 7] 
Hb 1 3 9 ] 

-ft^B-2 9 




ZrC»2 



[0 5 6 8]' H-NMR (CDCI. ) : 0. 90-1. 90 (m, 20H) 1. 55 
(s, 18H) 3. 25 (brdt, 2H) 6. 40-7. 90 (m, 1 6H) 
FD-SS##r : 830 (M+) 
7tm#Vi : 2r ; 11. 3X01.0) 

( IrtiilttUB 



( 94 
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[0 5 6 9] 

;lo*>g&L/c100ml<D5J£SSU:. 4bd4M.30 ; 0. 51g(1. 
86raraol) fc5>x*;UX-: r^50ml£f±&*> -78t:ic#iD 
USI#Ufc. cmCiK^U'J^OAI. 20ml (1. 61mmol 
/ml n-^*-y->i§jS1.93iniiiol) £5ttaM*T;iSTU •* 

It, 'J^^AlgjS>g$SiS(Lfc. C©i§>S^-78^lC^ 

n\ J tz.W&\ ] cJ-9-s : &m.'tZM\ (0. Smmol/ml's 

jg. 0. 93mraol) <tx t KP7^>60mliS)Slw^^ lc 10 

$€»lcSigT8^P B m^Ufe'#. 5J£ 

[0 5 7 0] RJfc>£;&>e>?g«£g£S-tiT. Btt^flfai 

y^fe^sKOD-fb^A-SOS-O. 14g (0. 21mmoliRS23%) 20 

[0 5 7 1 ] 
[<b1 4 0] 

fc^BlJA- 3 0 



9 




[0 5 7 2] 'H-NMRICDCU : 1. 10-2. 10 (in, 20H) 1.45 
(s, 18H) 2. 40 (s, 6H) 3. 85 (brdt, 2H) 6. 70-7. 70 (m, 6H) 
FD-ftStttff : 662 (M+) 

7cfil##T : Ti;7. 1X17.2) ( )rtliit 

mm 

[0 5 7 3] 

;U=r>«&Ufc100ml(D£JSSgSlC, fc^BOO; 0. 51g(1. 40 
86mmol) tyi?JH- ;n/U50ml £tt£*, -78'ClC^iP 
UJtJfbfc. CftlCn-7^\>U'J^C»A1. 20ml (1.61mmol 
/ml n-"s*-y- 1.93mmol) £5#;W:rT;i3TU 
■fr<D'4k®-o< V tmSST^iSU, MST4lSiafll!$£ 
SSI*. 'J^£A1£;8>8£fS13Lfc. CO;g}g£-78^IC 
/^aiUfcEa^<bv;U3-^A (0. 22g, 0. 94mmol) <Dy- h 
HD7^>60mljS^lc;TSTUfc. ;iST**T&. HDo 

< u<tsig*T-^iau^e>«^*^itfe. s^icss 

T12B^F B m»L/fc^. h^x>60ml£an;L> 85tT12l$ 

mmMftz'frvtt. 50 



4#K¥1 1-315109 
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[0574] siB^e>iS«*s*$-B-, ^e»n/ta<* 

fcvX^PX-T^UOOmlT'J^'J-U #5Xy-( 

tSUfc. *Tmi>fc@fc£ / \*-y->T*>ftjf»U MES£&£ 
d<h ICk U TIBiCT^£ft-5?iefef»5fc<0<b^#jB- 
30£0. lOg (0. 14mmoHtR*15X) ^fe. 

[0 5 7 5] 

[ft 1 4 1 ] 

tt:£-B!J B - 3 0 



9 




[0 5 7 6]' H-NMR (CDC 1 9 ) : 0. 80-2. 1 0 (m, 20H) 1 . 45 
(s. 18H) 2. 40 (s, 6H) 3. 75 (brdt, 2H) 6. 50-7. 80 (m, 6H) 
FD-Sfitttff : 704 (M+) 
Ttmttft : Zr;13. 3X(12.9) 

[0 5 7 7] 

[^JS^JSffile 2] ft:^«|A-31g>#l« : ftttlcSSJg, 7 
JUzf>ffi^Ufc100miroSfESlC. <b^#131 ; 1. 00g(4. 
22mmol) i>»X>;UX— 5S/U20ral£f±&3K -78'ClC#fi] 
USt#Ufc. CtllCn-7'f 1 ;i/ , Jf r>A2. 75ml (1.61mmol 
/ml n-^*-y->j§>$4. 43mmol) Sr5»^ltTjST U, 

©&»si>o< yiSiBS-e^su £st4bsi!3jk#<£|& 

It. U^C7A«S>g«:PSSUfe. ClOiSjfi*, -78t:iC 
;^inUfcES^b^^>5§jS4. 22ml (0. 5mmol/ml^:7*> 
iSJg, 2. Ilmmol) <fci?x?-;Ux-7\/l,20mlS^jfclC&* 

[0 5 7 8] ffiT&Tik. •0o< U i^S^T^iBLfc: 
a^JKtffcg&ttfc. MST12B#iaJf#U;t:SL 5&>fc£ 

£2&3SS£BUT. «e>n/S:Hi*4^b^f 1 U'><t> f x5 i 
;H-7^UT-S2fc;*t!\ MSfSSIg£t»-T3Sfet»;*£Hbl% 
^A-31«:0. 90g (1. 55mmolJR^72X) mit, 

[0 5 7 9] 

lit 1 4 2 ] 



fb^&A- 3 1 
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[0 5 8 0]' H-NMR (CDCh ) : 6. 70-7, 40 (m, 16H) 7. 90- 
8. 20 k 2H) 

FD^Mfitttfr : 578 (M+) 

7tm^ : Ti ;8. OX (8. 3) ( )rtl±lt 

[0 5 8 1 ] 

[•&/3c!t«i0iJ6 3] it&m-2W-&l£ : ?E#lCt£jg. 7 
;H*>g&L*:100ml(DEJEiSlC, -fb^L31 ; 1. 20g(5. 
1 8mmo I ) t yifM-: r )l>24m I £f±&*. . -78*C \Z)%& 
LJt#Lfco cmcri-y^l/U^Al 38ml (1. 61mmol 10 
/ml n-^+-y->iSiS. 5.44mmol) *5**Jfl»l*T5rFU 

^iPLfcE^bv^x OA (0. 60g, 2. 57mmol) <tvx 
*JUx— 7 i ;U24mljS^>glC;lSTUfe. *Pz> 

< y <h£S3;T^sb&#e>Ji#£iat*;t. msTi2n$ . 

S^^b^U^eOmlT-iSiSLfcOD^ sas&ftf)* 

tt^J^^l^t^+lf >T#S3t£t!\ 9CfiEI£Jt£-tt- 20 
TTIE^T*^£ft£&fe»*tfMb£«-31£0. 20g (0. 3 
2mmoHR*12X) i#7t„ 

[0 5 8 2] 

[<b14 3] 




30 



[0 5 8 3]' H-NMR (CDCI, ) : 6. 70-7. 45 (m, 16H) 7. 90- 
8. 25 (m, 2H) 

FD-«fi##T : 621 (M+) 

7tm^m : Zr;14. 9X04. 6) ( )F«J. 

[0 5 8 4] 

l^mmm6 4] <b^)A-32<P^fiK : 3t#IC$£*g, 7 40 
;U=f>g»Lfc100mlcOS^tlfC. -fb^L32 ; 1. 00g(5. 
05mmol) tyi^^H- T^WOml^fti**-, -78t:iC^» 
L«J$L/fc. cniCn-^^UU^^AS. 25ml (1. 63mmol 
/ml n-^+-y->j§®5. 30mmol) *5#a»ttT»rFU ■* 

It. 'Jf^Aigjg&^gSlSU/S:. C<Di§&£-78'ClC# 
tPU H*fift5 1 ^>;S>S2. 52ml (0. 5mmol/ml'\:7*>;§ 
1. 26mmol) IciiST Lfc. i®T**7& v tf>o < 

y<tm£3;T#ligUfc/&<£ij|#£8S(**:. StolcSiST 



ftfrW 11-315109 
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i£Tm&mj£<D<l£m-32$:0. 23g (0. 45mmoHR$18X) 

[0 5 8 5] 
Hbl 4 4] 




[0 5 8 6] FD-f»##T : 512 (M+) 
[0 5 8 7] 

l-gmmteWG 5] ^^A-33(D^T^c : 2tttlC|£gL 7 
;U=f>B^Ufc10gml©SJ5EfllC, <MHfcL33; 1.09g(4. 
39mmol) iv^x^Ux— 7^U70m I £f±J&.?K -78"CIC^iP 
Lflt#U7t. Z\tHZn-Zff-JU>J^0A2. 80ml (1.63ramol 
/ml n-^+-y->jSjg4. 56mmol) $5^3&MtTjST U 
<D'&*P-d< U tMig^TSiSU ^iBT4B#Pig8S#£i^ 
It. y*-£A***««Ufc. CW5g>g«-78°CIC^ - 
SDU E3^b?-^>jSjg8. 78ml (0. Smmol/ml'N^ >j§ 
jg. 4. 39mmol) iCjgTL-fc. iST^T^. #>-d< 

y ££S£T#^U&#e>«#£l&l*;fc. S&lc^iST 

SfSU *rfflUfcHtt*5>x^x-y;UT3Ste»U M 
JE^^$-ttT^fe*»*O^%A-33*0,22g (0. 36mmol 
|R^1 656) 

[0 5 8 8] 

Hbl 4 5] 

<fc^& A -33 




[0 5 8 9] FD-ft«##T : 612 IM+) 
[0 5 9 0] 

l-&mmteW6 6] <b^^A-34(D^fi£ : JEttfC^ig, 7 
;U=i>g^bfe100ml(DSJSSIC. -fb^m34; 0. 60g (2. 
13mmol) tyi^x- 7\/l40ml£tt&*-. ^'Clz^iP 



( 96 
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UJXftUfc. CftlCn-7f JU'Jf 9A2. 75ml (1. 63mraol 
/ml n-^*-y->i§jS4. 48mmol) £5tt/WtT;gTU 

It. 'Jf 7At£j§}££fffltgUJt. Ctf>;§>8t£-78^IC# 
filU Wi&it?-?> -f h^tFP:75>i§fcO. 71g 
(2. 13mmol) icj&flQ Ufc. ;&T**7&. i$t>:3<y 

B5P B USJ¥Uifc?£. £J£>££^*:7.f;U*-T2ti©U 
3«5«vxfjn- f;UTjfc$*&, Hb>fL/>i:M 

T#fe*»5fc<ZMb^!lA-34£0. 19g (0. 48mmoliR^23X) 

[0 5 9 1 ] 
[<t1 4 6] 

A — 34 




10 



20 



[0 5 9 2] FD-ftfitttf : 398 (M+) 
[0 5 9 3] 

[^/jJtSSJSGiJ 6 7 ] fc^A-35<P£fi£ : JETNcSfcJg. 7 
/Uzf^g&Uifcl 00m I <£>5£SSIC. 7jcjg^ h U "5 AO. 1 
9g (60wtXS4. 75mmol) if h7 1 K P 7 5 >50m I £tt 
ii*, £;ST**#LJS:;&*e><b-& ! lfcL35 ; 1. 00g(2. 30mmol) 
if h7t h*P7^>20mliS5««r5^AMtTjgTL/. * 
<D&*Pr>< iJi^iSS-CSigU. 501Ct? 2 KPaaJfS^ 
It. fhyfAJgSS&fciEiSUfc. C(Dj§>S*^ig-C« 
#UfcE3*£<bf ■ f h^t KP75>f£<*0.77g 

(2. 31mmol) if t KP 75 >50mlj§>£lC&* ICS 
Tlfc. iST**7&. H»-p< U i^iS^T'^aU^e. 

mnzmvit. £e>icMST?8B#p B , ijE#u£:&. 

U SiSJS^f 57.7-r ;k*---CiffiigU 5SSvif 
<fcU#«ifet»5K^><b^A-35*1. 10g (2. 00nnnoliRm87 

SO mtt. 

[0 5 9 4] 
lit 1 4 7 ] 



30 



40 
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A -35 



Ph^N TiCt M^ Ph 

6r°'x> 



[0 5 9 5] FD-»«-»^t : 550 (M+) 
[0 5 9 6] 

[£j£2l«5ffiJ6 8] Jb^#lA-36(P£fi£ : *E#ICf£&, 7 
;U=f>m»bfc100ml<DJ5J£^IC. Tk^bf h U O AO. 1 
9g (60wt%S4. 75mmol) if h5 t KP75>50ml£tt 
giSTJg# U/«J:«<e><b^L36 ; 1. 00g(2. 23mmol) 
if h^t KP77>20mljS>K*5^^(tTiiSTU, * 
©^I0o< yiM;S3:T#iBU 5(TC-C2B»HaM*«flt 
It. f h'J -5 A^i§iS*lSiSUfc. CWJSj8<£-78°Clc 
#*PU eaig-fbf *>j§i£4. 50ml (0. 5mmol/ml'N^> 
mm. 2. 25mmol) izMTUtt. ;STI*7i£. $>r> 

< u i^ig*T-^isu3&^e.^*^(tfe. $€>ic^s 

U 5H*ylf JUX-f ;UT-jftj*L-fc&. Wfl/ 

^JSIS-a:*CilC«ty®fe«}*ro<b^«!lA-36*0. 55g 
(0. 97mmoUR^44X) 
[0 5 9 7] 
lit 1 4 8 ] 



6° t6 



50 



[0 5 9 8] FD-ftM##T : 564 (M+) 
[0 5 9 9] 

i-£i$.mmm6 9] itsm-vcD-sna ■. yzwz&m. t 

JUP>g&U>X:100ml<DKJESfSlc. y^Mili- h 'J 7 AO. 3 
Og (60wtXS7. 50mmol) if h5fc h'P 75 >50m I £f± 
mr&-?m.n^tetfit>it&M.n ; I. 00g(3. 16mmol) 
if h5fc KP77>20ml>§ig£5#J&MtT>gTL.. ■* 
<D?£i$>-p< yi^gST^SU 60*CT 2 8tiaij|i?£flE 
It. * MJSAlgjSiSfcfSSIUfc. C©S>6€:^iST*Jfi 
^L-fcEa^b^UP-^A • 2 T H Figfcl. 19g (3. 15m 
mol) if h5fc KP75>50ml;S>glC&>*l;:;gTU 
it. SST$!78L «St>^> < yiSi&£T#igUfc>&<e>fll# 
£i?Slt;t. $£|CMST8B5P.3fii# SJfcifc*^ 
57 7-f ;U*-T*iliiBU 5Mf h7bH077>T' 



( 97 ) 
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#<D1 SEE-SIS U tffiiJLfcBtt*^*:^ JU*- 

Ef£&£l*Tftfe^3fcO<b£1$!)B-37£1. OOg (2. lOramol 
JRP66X) <#/t. 

[0 6 0 0] 

Mb 1 4 9 ] 

It-gVt B -37 




10 



[0 6 0 1 ] FD-«M#$t : 474 (M+) 
[0 6 0 2] 

[6£fti60i 7 0] itsm-zmsfS. ■. nMzn.m> 7 

;U^>B^bfc100ml©SJtBS(c. JkMiti- h 'J -5 AO. 2 
3g (60wt%S5. 75mniol) h5 1 KP75>50ml£f± 
£iSTig}$U&#e»<b^m38 ; 1. 00g(2. 73rarno I ) 
i^h^t HP7^>20ml5S>S«:5^*MtTaSTb. * 
©«tSDo< iJiSSST^SU. 50^ 2 B#ISIiX#£!|£ 
It. 7"MJ ->A^j§j6*l@iJIUfe. COS^IiSTS 
^UybH^b-^l/P-^A • 2 T H F 03g (2. 73m 
mol) <tfh7t Kn7^>50ral5S5«fC&*lwigTl/ 

Tjft^U Mff^JS$1±TSIfet»*0^#lB-38^1. 15 
g (2. 18mmolJR^80!O Wfc. 

[0 6 0 3] 

Kbl 5 0] 

<b^«9 B-36 




N ZrCljN^ 



[0 6 0 4] FD-g§7ttff : 524 W+J 
[0 6 0 5] 

[£fiK£«I0iJ7 1 ] <b^^A-39(D^fi£ 



20 



30 



40 



;Uzf>S»Ufc100nilOSt5SlC. -fb^L39 ; 0. 50g(1. 
87mmol)£vX^Ux-7\»U50ml£f±£*. -78t;iC^iP 50 
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WttfUfc. cmcn-^JUU 7^-5 A1. 20ml (1. 61mmol 
/ml n-'N^-y-^JSiSI. 93mmol) £5tt#MtT;gTU 

ro^i0-7< y <tfia$T#iau. msT4B$ii5Ha#£»E 

It. U^AigEigfclBiSLfc. C<Djg)g*-78 0 ClC^ 
£PUJtE21£<fb^*'>j§>£1. 87ml (0. 5mmol/ml'\:7'* >>§ 
0. 94mniol) <t >:x^.lH-f-JU70m I il^glCiS* IC 
iiSTLfc. *T»T*. 0o< y<fc£ifti;TS£U&# 
€>Si#£*£l*fco $e>lcMiST'8ISP B 1»t#bfc<£. J5JE5 

*^*1r>-C^b. EE£&2tt-5C<hlcJ:y#fet» 
5fc«Mb^1$3A-39£0. lis (0. 17mmolJR^18X) 

[0 6 0 6] 

[<b.1 5 1 ] 

It-Sty} A —39 




TiC1 2 



[0 6 0 7]' H-NMR (CDCh) : 1. 65 (s, 18H) 4. 65 (d, 2H) 
5. 00 (d, 2H) 6. 75-7. 70 (m, 16H) 7. 75 (s, 2H) 
FD-ftfitt*T : 650 (M+) 

7C^tJ-*t : Ti;7. 2X17.3) ( Irtliit 

mm 

[0 6 0 8] 

;U^>M^Ufc100mlWSfi5SlC. it^L29 ; 0. 50g(1. 
87mmol) £ v^x^UX— 7S/U40ml£ttJA3K -78°ClC^Jn 
U^Ufco cniCn-y^U'J^fAI. 20ml (1. 61mmol 
/ml n-^^-y-^iSiS, 1.93mmol) £ 5#XMtT;iST U 
-t05^»SDo< y <h£S£T#fcBU MiST 4 83F«g}t#£ 

U^-5AlgiS5S*l@t!lU/t„ crojSjg&-78°Clc: 
■^Uftmm<ti>A^ "5A • 2 T H Figfc (0. 352g, 
0. 93mmol) Of K5t KP7^>50mlil^5S>Sl-;iSTU 
fc. IT^Tt. 10-7 < U ££jg£T*#*igl/fc#e>}«# 

\;T3i5r B iflii&}s#Lfc&. 5^>g^f.>sjs*a*$-a- 

/i,, ^etlfcB<*«^X^X— 7MU50mlT-y;*5'J- 

^xjux--7\>uiO0miTs5Uf>&; t&it*?i/>lz-7§M 
U ?Jg«l«nUI»l^fft. SiS^MESISUfc,, «Tdl 

yTIEiCT^$n*fiefe»*©^!|*B-39*0. 30g 
(0. 43mmoliR^46X) life. 
[0 6 0 9] 
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Mb 1 5 2 ] 

<tnWl B — 39 




[0610]' H-NMR (CDC U ) : 1. 60 (s, 1 8H) 4. 65 (d, 2H) 

4. 95 (d. 2H) 6. 70-7. 70 (id, 16H) 7. 85 (s, 2H) 
FD-Kfitttff : 694 (M+) 
7tm#m : Zr; 12. 9% (13.1) 
( ) rtlitmffi 

[0611] 

[dAXMM7 3] <b^A-40(P^fiK : 3E#IC&&. 7 
;i/rf>B&LJt100ml<Z>K/£3SlC. -fb^L40 ; 0. 58g(2. 
02ramol) <h>>X?^x— ?;i/40nl*tt&*. -78tlC#£P 
L-HftUfc. CttlCn-T^'J^AI. 50ml (1. 61mmol 20 
/ml n-^+-y->5S>e2. 42mmol) £5#JWCiBTU J t 

It. U5=-^A*JS>8*H»Ufc. C<DiS>«*-78 , Clc^ 
ISUstzB&itJS'y&m. OOml (0. 5mmol/ml's:7 r *'>;§ 
jK. LOOmmol) £ ^l^H-r: 5\/W0mliS^>fl! |C 
iSTl/t. ;TST**T&. «>o < 0 <fc£iB*T#*iBU£i6« 
££lc£S-C8ISFi3iBi*Ufc&. SJES 

35g£3«EE3I*gU *TliiLfcB<*«:-78^Cl;:fcOT<'v* 
-y->T#2t$t!\ MEES£l£UT*t§fe*»*tfHb£iaA-40 30 
£0. 19g (0. 28mmoliR*28X) 

[0 6 12] 

Mb 1 5 3] 

<k^«5 A -40 




40 



[0613]' H-NMR (CDCU : 0. 80-1. 80 (m, 18H) 6. 50- 
7. 90 (m. 14H) 8. 00-8. 20 (id, 2H) 
FD-ftMttffi : 692 (M+) 

Ttmam : Ti ;7. 0% (6. 9) Ortlilt 
[0 6 14] 

[£jj£Hfi§0ij7 4] <b^#)B-40(P^fi£ : £#ICS£Jg. 7 
;i/rf>g^Ufc100ml©S/S;S(C. -fb^L40 ; 0. 58g(2. 50 
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02mmol) iyIf;H- r;U40ml £ft&*. -78*C(C#£P 
UlttfU*:. cniCn-^^U^^AI. 50ml (1.61mmol 
/ml n-^+-y->>S)S. 2. 42mmol) $;5^^TiSTU. 
-^cd^^^j < U £T-»iSU MST 4 B$Rgflli$£ 
U^AigjSigfcKSaU*:. CCDjg>$£-78 0 CIC 

#iiJbfceaJ£ibx;io=e>A • 2 t h Ftitt (0. 38g, 1. 

OOmmol) ©^h^t KP77>80mlS^Jg5SlC;TSTL 

OmlT"J*^'J-U <f=y7.-?< JU^-T^S^^U 

TK^T^n-SSM^ro-fbl^B^OSO. 23g (0. 31m 
moliR¥31X) 1#fc. 

[0 6 1 5] 

Hb 1 5 4 ] 

<k^&B-40 



P. 




[0 6 1 6] 'H-NMRICOCU) : 0. 80-1 . 70 (m, 1 8H) 6.50 
-7. 90 (m, 14H) 8. 20 (s, 2H) 
FD-a«*M?T : 734 (M+) 
TtmWfc : Zr;12. 2X(12.4) 

( ) rtiitt^fii . 

[0 6 1 7] 

[£jdcfeK£0"J7 5] <b^A-41g>^fi£ : ?EttlC&is. 7 
;U=f>g»Urc100ml<DSfBfSIC. 4b^L41 ; 0. 50g(1. 
15mmol) tvX^UX-^MOmlSrttia*, -78^10^^ 
UJttfbfc. CtllCn-'T'^'J^AI. 47ml (1. 61mmol 
/ml n-^-y-^iS^. 36mmol) £5#aM*T;iSTU ■* 

It. y^9AJ£;§jg£iS©Lfc. C©5§>S«\ -78"C(C 
/SiflLfcElgfc^^jS^. 3ml (0. 5mmol/ml^ytS'> 
Sig. 1. 15mmol) ixifM- 7^H0mli!^>£lc&* 
icJSTL-fco 5STt«7». KD^ < U <h^iS*T^SUfe 
#e>fil#£J£tt;t. ^iST8B3fiaift#Ufc&. KJfciS* 
it. »t>ttfc0<*£ig<b;*? L U'>25mllC 

x^l/X— rJk ^b^^UVi^+tJ-^THas^ 
MEESfciS;* C £ IC <fc U Sfe«}*O^^A-41 $0. 49 
g (0. 93mmo|iR^76X) 
[0 6 18] 



( 99 ) 
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<t£® A —41 

o 

N TiClj 



[061 9 ] FD-ftfi##T : 525 IM+) 
7zmttm : Ti ;8. 9X (9. 1) I )F*3lil+ 

nm 

[0 6 2 0] 

i 6 1 ^^b-4kd^ : m^iz^m. 7 

;U=f>B&Lfc100ml©SfSfS(C, <b^L41 ; 0. 50g(1. 
1 5rnmo I ) iyi?;H- r-->H0ml£tt>&*. -78 c CIC>&fll 
USSLfc. CtllCn-y^U'J^-^AI. 47ml (1. 61mmol. 
/ml n-^+t*- 2. 36mmol) £5#7&M:J-CjSTU. 

^JPUfcEg^-fb^U^— O A • 2 T H FSi{* (0. 43ft 1. 
15mmol) <Dt- t HP77>10mlj§>Slt5STU/S:. ;TS 

/c. ^-ST"8i*rpm^ aoTiaTi 2wm«i*». 

RjS&*£S8«tB£Ufc. *#S>nfcHtt£lg<b*? L U'>25 

yl^H-TJl'ch'v+t^TSaSt. MEE 

36g (0. 63mmolJR^5U) 
[0 6 2 1 ] 
Mt 1 5 6] 

its®} B-41 




10 



20 



30 



40 

[0 6 2 2] ' H-NMR(CDCIi) : 1. 41 (s, 18H) 2. 10 (s, 2H) 
3. 70 (s. 2H) 6. 94 (t, 2H) 7. 30 (dd, 2H) 7. 50 (dd, 2H) 8.39 
(s, 2H) 

FD-SSStt#r : 568 (M+) 
TtmnVi : Zr;16. 2X06.0) 
( IrtliitSffl 
[0 6 2 3] 

i&mnmm 7 7 ] itsm^o-sm Kmz&m. 7 

;U^>g^L/^100mlOJgJE5S5lC. <fb^!lL42 ; 0. 500g 
(1.22mmol)<kvX5 L ;i/X— 5MH0ml£f±i&*. -78*CIC 50 
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#iPU8t#U£:. CtllCn-y5 L ;U'J5 L, 5A1.52ml (1.61 
mmol/ml n-'v+t^iSi^. 45mmol) *5^ltTjST 

#*«tf. U^^AlgSSjg^llSiSLfc. CCDjgiS*. -7 
8"CIZ^*nU/tEg^b^^>'jSj«2. 45ml (0. 5mmol/ml^ 
•?j>>®m, 1.23mmol) £ ^x^JUx-tJHObI 
IC&*lC;iSTUfc. «0o < U <t£j&£T'# 

ilLft*«&a»*«lt*:. ££T'8.B^St#L*:&. £ 

x-^;k £<b>^u>£^*if>T-is2t<*t»\ J&±g 

^$-&-5C: < «:lCJ:y^e^^b^m-42«:0. 25g 
(0.45mmoliR*40SO '&tt. 
[0 6 2 4] 
[<fb 1 5 7 ] 

it-Sty} A -42 



(CH2) 6 

, N TiClj N. 



IN I ll-IJ 



[0 6 2 5] FD-ftS#*T : 552 W+) 
7fc^-»«f : Ti ;9. OX (8. 7) 

»m 

[0 6 2 6] 

[^fi£HJS0iJ7 8] Jb^B-42<P^fiK : 2E#lC$£ig. 7 
;u^>@&U;t100mia>Ef5SSlc:, fl:«4M.42 ; 0. 50g(1. 
22mmol) ivX^Ux— r-;U0ml*f±j&*. -78^Clc^SP 
UJt#U/t. cniCn-^^Uy^^AI. 52ml (1.61mmol 
/ml n-^+-y->i§>e. 2. 45mmol) £5#a>l*T;8TU 

gilt. 'J^^AlgjSig^lSSaUfc. c £-78"Clc 
;^inLfeE3^'(bvil'a- , 5A ■ 2 T H FSi<*. (0. 46g, 1. 
22mmol) (D^h^t KP7^>10mliS5SlC;"STUfe. S 

fc. £ig-?8ISF.3iltf> •&\.^T'ms.TmWl&W'&. SJfc 
>«a>fc>;§8l£3£Sttfc. me.nfcH<*«:^b>5 1 ^> 
25mllcj§ft?;£t»\ ^fS^O^iS^*^*?-^*- 

vX^l/X-^Ut^+tt^TSZt 

*»5fctfMb£4S!JB-42£0. 22g (0. 37mmol«R*32W mit. 
[0 6 2 7] 
Kbl 5 8] 
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ft*«J B-42 



^(CH2) 6 
N ZfCi, N 

[0 6 2 8] FD-«Stt*T : 596 (M+) 
7C^»«f : Zr;15. 5% (1 5. 3) 
( ) rtlilt»fii 

[0 6 2 9] mTic*%B^(c^*a^ao*f*a*j/j:^ 

[0 6 3 0] 

immmi ] ^fzmmmnkutc^nms o omio« 

7^t?*-h^U-7'lCh;Ux>2 5 0m I ££IAU 
x^l^> 1 00'J7 hJU/hrTi$*aa3J:£mffl£x^U 

O) OAIS^e-CI .1 8 7 5mmoU 

«t*. «lE6**>fc«1T»6nfcftd«JA-1 £0.0 
0 4 7 5mmoiaO;tM-&£MteUfc„ gE<Oifl/>^^ 
f?H«T. 2 5*CT3 O^&ISJE&S-ttJt^. ^McD-TV 
:/*^-^*^JW*c£lC«fcya££<?jkU*:o a^ 

i®i@U/to tSU?-' £8 Ot. 1 OSSKTJgff^Ufc 
tH'JX^U^ (PE) £8. 0 2g»t. 



[0 6 3 1 ] 



f;S14li3 4 0 Og/mmol-Ti-hrT&y, 



^e,nfc^'Jx^U><DffiPBttg[ [tj] l±8. 4 4 d I 
[0 6 3 2] 

hum 2] H^icg^g^ufcrt^as oomic^ 

U x^U> 1 0 0 U 7 h-»U/hrt?5K*a. 

AJgj7-&»"C 1 . 2 5 m m o I . fl^^-l * 0 . 0 0 
5mmo UP*.. S^^IB^Ufco 5 OXMCT 1 .0#W 

[0 6 3 3] *H<E>*lfc#y V-§§S>8£, <!>fi©igK£ 

1 . 5 y h;KD^^y-;i/+»c*p^.T^U v-s 

ft. /*y-;UT»»U. 8 OtICTI OBi|R33i£iE$£j& 

Lit. ?#&nfc^yx^u>ii, 3. 3 0gT*y. a 

£;S14(i3 9 6 Og/mmol-TihrT'&y. SPBIfig [tj] 
1*6. 3 7dl/gT&^fc. 
[0 6 3 4] 
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[HSS01J 3 ] B£iag£ 7 5ti: L&UftttJtlEffl 2 <t 
PI«lca^*^T^fc<, JSSS:S1 ICtST. 
[0 6 3 5] 

[HJ60IJ4] IB:M^2 5'Ci:U *Olfl/>t,i: 
t>IC7j<fii£2 'J ■> h;U/hrT«$gUfclU^I4. HJS0J2 

t^ntica^^^ofc. ism^sti ic^-r. 

[0 6 3 6] 

[HJ60Q5] 3fE5J-|C^B^U7trt§«5 0 Om I <7}# 
7*S8:*- h& h./l/X>2 5 0ml $gAU> 
10 ifrffl;l3<fctf§ttl£X^U'> 1 0 0 'J h;U/hr T^fflS 
•H-fc. *<D'&. h'J-f Vy^JlTJUS-OA (T I B 
A) £0. 2 5mmol, ?lfi§<k^»-1 €0. 0 
0 5 mm o I . h 'J 7iZMM-'?Af h7*X 
C<>^7Wn7i-;H #U-h (TrB) £ 0 . 
0 0 6mm 0 I iP^Bcj^HfJip U7t» S&IBDX^ 
*??H»T. 2 5*CT1 mSKfoZtt'lk. 4>S<ZM V . 

^y-ji/^^p-r-sciicfcua^^^jhbfco a^ 
*±fitfas«*-ttfc«. ig&£j)P*.T^*7-r;u*--c 

20 yffy-7-^8 OtlCTl 0B$llSj3ftEgj§L;t 

#yifl/> (PE) £0. 5 0g»fc, 
[0 6 3 7] a^jg-ttttl 0 Og/ramol-Ti hr-CfeU. ffi 
PKttg [tj] 1*1 0. 6dl/gT&o7t„ 
[0 6 3 8] 

[HJ6W6] fttticMiSiB&ufcrtgas 0 om 1 <nn 
u x^u> 1 0 0 y •> h;u/hrTj«fflsixmtas;fiasi 

2i*1to *<D'&. >'J-f V^^7JU5X>>A0. 2 5 
mm o I . -fb^^A-1 £ 0 . 0 0 5 mm o I . h'J7x 

JU) #1/- h£0. 0 0 6mmo I JJPA. a^iateL 
fc„ 7 5XJICT3 0#Fd]B££fT-D;fc&, '>fi<D-f 

* / -;u*^»p-r * - 1 ic «t y fi££#itu;t. 
[0639] ^e>n7t^y^-!is>K*, ^aoffisi* 
•£tn . 5 y Muro^y-^icapjiTtfy"?-* 

^. ^^/-^UTsSfeJI'U. 8 O'CICTI ORP^Mfflz^ 

uTt. i^nfc^'jifu^it 0. 7 1 g-c&y. a 

2 8 0 g/mrao I -Ti • hrT* y . SPBWS [ 77 ] li 
40 7. 2 2 d I /gTfeofc. 
[0 6 4 0] 

[HJ560IJ7] ?E^(ca^B^L/fe(«9§8 5 0 0 m I <DJi 
^7M^-V^\y—y\z. h;Ux>2 5 Om I £3SA 

x?-u> 1 0 0 y hJi'/hrT&ta. a^s"*B*ia 

Af.filT2. 5mmok «(He^J«SS6t?J 2 

T'^ton^iv-'U^x^A'fb^^lB-l 5:0. 0 0 5mmol»P 

x.a^*pajsu7t. ^E©i?i/>^7xifiaT, 2 5 

tT 5 #Pp1Kj£<*1±;t&. '>«©-f -;U*^*0 
50 >-5£<!:IC,fcya££f?JtL*:o 8^7^. R^S: 
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-$8 0t;icTi OBtmgSgftLfca. *yx^u> 

£6. 10 gSifc. 

[0 6 4 1 ] B^ai4l±1 4 6 0 Og/mmol-ZrhrT$> 
U. SPRttft Ci?l 1*0. 3 0 d l/gT*^t. 
[0 6 4 2] 

[§lfflS0i]8~2 4] S&fttt«Sl lC^«fc5lC^Afc 

fe. t£J!l£Sl ic^-r. 10 
[0 6 4 3] 

mmW2 5] ^lC^B^U/trt§W5 OOml© 
#^:*t*;J--h^U'-?lC. hM>2 5 0ml«gA 
X^U>1 0 0 »J <> MU/hrTjflE*B&tfmtl£ta#a 
h'.MVT^TJUS-'^AfcO. 2 

0 . 0 5 mm o I . fc^^B-l * 0 . 0 0 5 mm o I fc 

jru? 3L—M 0 0 6'mmo I ffel^U 

SIT. 2 5lCT5 4MQa*«fT-3fcft. '>!O^V^ 

tk u d>«©*K£^tf i . 5 y v hJi><D* 

^y-^*icJ!ip^.T7i?y v-^wtn$i±/t. 
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^yirl/Xl 0. 9 9 gt'fetj, «^>S14li2 3 8 
Og/mmol-Zr-hrT&U. SPSIfi® [t?] (i2 2. 4 d I 

[0 6 4 4] 

[0tflS0"J2 6] ?E^IC^|ga^bfcrt§tt5 0 Om I O 
^^^IS^-h^U-yiC, hJH>2 5 0ml^A 
U X^l/> 1 OOiJv Ml'/hrT>frffl;&tfm*l£!S#Q 
MJ-Y V^,>U7JUS=9A£0. 2 
5 mm o I , tf^OTMb^jB-I^O. 0 0 0 5mm o 

tP7i-;H 7KU-h4 0. O0 1mmo IMI^ 
fcgfliSLfc. ^l£<DX^U>#*3?limi\ 2 5tT1 

o#hkj&£i±*:. K^i*tSL s/s^i^^aw^^y 
ZT#7X7<o\>-?-Tmmu?z. 7Ky^-*8o°c(c 

T.I 0&® : Ml±&mistZ'ik. tfyx^U<>£0. 3 4g 

[0 6 4 5] *&;St±te4 0 8 Og/mmol-ZrhrT$> U . 
^PBfcSfi [77] 1*1 2. 6 d l/gTS^fc. 
[0 6 4 6] 

[*Jg«2 7~31] S^3:#£3t1 lC^-r<t5lC^^. 
fcfiWtt. HJ6W2 6 ilH^lcUTx^-UX^Ba-^fr 

[0 6 4 7] 
[*1] 



( 102 ) 
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ftfflW-l 1 
202 



3 15 10 9 



mm 




*t»i 


mm 


IMWKl 


as 


MB 


4x1 


£1* 








(mmol) 




(mmol) 


(C) 


(mm) 




(f/mmol-M-h) 


Wg) 


1 


A-1 


0.00475 


MAO 


1.1875 


25 


30 


8.02 


3400 


B.44 


2 


A-1 


0.005 


MAO 


125 


50 


10 


3.30 1 


3960 


6.37 \ 


3 


A-1 


0.005 


MAO 


125 


75 


10 


3.14 


3770 


5.48 


4 


A-1 


0.005 


MAO 


125 


25 


10 


3.23 


3880 


3.53 


5 


A-1 


0.005 


TrB/TIBA 


0.006/0.25 


25 


60 


0.50 


100 


10.6 


6 


A-1 


0.005 


TrB/TIBA 


0.006/0.25 


75 


30 


0.71 


280 


7.22 


7 


B-1 


0.005 


MAO 


2.5 


25 


5 


6.10 


14600 


030 


8 


B-1 


0.0005 


MAO 


0.5 


25 


5 


4.85 


a J A AAA 

116000 


0.31 


9 


B-1 


0.0002 


MAO 


125 


25 


5 


3.29 


197000 


0.32 


! 10 


B-1 


0.0001 


MAO 


0.5 


25 


5 


2.72 


326000 


021 


11 


B-1 


0.00002 


MAO 


125 


25 


5 


0.77 


462000 


028 


12 


B-1 


0.00002 


MAO 


125 


40 


5 


0.90 


540000 


0.33 


13 


B-1 


0.0002 


MAO 


125 


0 


5 


3.09 


185000 


027 


14 


B-1 


0.0002 


MAO 


125 


10 


5 


3.64 


218000 


029 


15 


B-1 


0.0002 


MAO 


125 


30 


5 


3.70 


222000 


026 


16 


B-1 


0.0002 


MAO 


1.25 


40 


5 


421 


253000 


0.33 


17 


B-1 


0.0002 


MAO 


125 


50 


5 


~~2.95 


177000 


0.30 


18 


B-1 


0.0002 


MAO 


125 


60 


5 


2.99 


179000 


0.39 


19 


B-1 


0.0002 


MAO 


125 


70 


5 


2.11 


f 127000 


0.41 


20 


B-1 


0.00008 


MAO 


125 


25 


5 


267 


401000 


028 


21 


B-1 


0.00008 


MAO 


| 125 


25 


15 


7.58 


379000 


! 65b 


22 


B-1 


0.00008 


MAO 


125 


25 


30 


12.42 


311000 


0.31 


23 


B-1 


0.0002 


MAO 


125 


50 


15 


5.89 


118000 


0.60 


24 


B-1 


0.0002 


MAO 


125 


50 


30 


9.67 


96700 


123 


25 


B-1 


0.005 


TrB/TIBA 


0.006/0.30 


25 


5 


0.99 


2380 


22.40 


I 26 


B-1 


0.0005 


TrB/TIBA 


0.001/0.25 


25 


10 


0.34 


4080 


12.6 


| 27 


B-1 


0.001 


TrB/TIBA 


0.002/0.25 


25 


10 


0.31 


1860 


15.0 


28 


B-1 


OJ0O25 


TrB/TIBA 


0.005/0.25 


25 


10 


1.28 


3070 


14.8 


29 


B-1 


0.0005 


TrB/TIBA 


0.001/0.25 


25 


10 


0.27 


3240 


20.1 


| 30 


B-1 


0.0005 


TrB/TIBA 


0.001/0.25 


50 


10 


0.22 


2640 


21.1 


31 


B-1 


0.0005 


TrB/TIBA 


0.001/0.25 


75 


10 


0.12 


1440 


16.3 



MAO : ^;U7;U5/*it> 
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[0 6 4 8] 
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ICUXX5=-U>CDI 
[0 6 4 9] 
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(mmol) 


<°C) 


(min) 


4X* 

(R> 


am 

Cc/rraneHM-h) 


in} 


32 


C-1 


O.O05 


MAO 


1.25 


25 


5 


2.69 


6460 


0.75 , 


33 


C-1 


0.005 


MAO 


1.25 


75 


5 1 


3.47 


8330 


0.47 


34 


D-1 


0.O05 


MAO 


1.25 


25 


30 


0.O3 


12 


8.32 


35 


E-1 


0.O05 


MAO 


1.25 


25 


30 


0.O2 


8 


2.51 


36 


F-1 


O.O05 


MAO 


1.25 


25 


30 


0.01 


* 4 


1.05 



[0 6 5 0] 

[HJS0O3 7~5 2] a 3 izijitit^yi&m^T. mz 



[0 6 5 1 ] $£S£§3 \zm?o 

[0 6 5 2] 

[S3] 



( 103 ) 



11-315109 



203 



204 





to 


fttllS 

(mmol) 




(mmol) 


CC) 


(min) 


te> 


^14 

(g/nvi wl~M * h) 


M 
(dl/g) 


37 


B-2 


0.005 


MAO 


1.25 


25 


30 


0.69 


270 


8.32 


38 


B-3 


0.005 


MAO 


125 j 


25 


30 


2.15 


860 


0.4 ! 


39 


A-6 


0.005 


MAO 


125 


25 


5 


0.54 


1300 


4.31 1 


40 


A-6 


0.005 ; 


MAO 


125 


75 


5 


0,76 


1820 


4.31 


41 


B-6 


0.0005 


MAO 


1.25 


25 


5 


1.38 


33100 


_J?24_ 


42 


A-7 


0.005 


MAO 


1.25 


25 


5 


1.93 


4630 


6.84 


43 


A-7 


0.005 


MAO 


125 


75 


5 


^ 148 


3550 


5.34_ 


44 


B-7 


0.005 


MAO 


125 


25 


5 


1.72 


4130 


0.10 


45 


A-8 


0.005 


MAO 


125 


25 


30 


0.90 


360 


5.70 


46 


A-8 


0.005 


TrB/TIBA 


0.006/0.25 


25 


30 


1 .03 


A 1ft 

410 




I 47 


B-8 


O.OOOl 


MAO 


0.5 


25 


5 


1.01 


121000 


0.21 


48 


B-8 


0.005 


TrB/TIBA 


0.006/0.25 


25 


30 


2.57 


1030 


14.2 


49 


A-9 


0.005 


TrB/TIBA 


0.006/0.25 


25 


30 


0.25 


100, _ 


1 1.7 


50 


B-9 


0.0001 


MAO 


0.5 


25 


5 


0.27 


32400 


0.24 _ 


51 

52 


B T 9 
A-10 


0.005 
* 0.005 


TrB/TIBA 
MAO 


0.006/0.25 
1.25 


25_ 

25 


„ 5.... 

60 


2.87 
0.48 


6890 

96 


0.30 

11.0 



[0 6 5 3] 

imV&M 5 3 ~ 7 8 1 g4lC^-T^^I*fflOT. m. 4 
JUS -^Afccfctf h U7i-MM-5Afh7*X 



20 [0 6 5 4] ^S**4 IC^-T. 
[0 6 5 5] 
[*4] 







ass 

(mmol) . 




(mmol) 


"ST* 

TO 


(min) 


tea i 

<«> 


— — 

(«/mmo»-M-h) 


M 

wvw 


... 53— 


A-11 


0.005 


MAO 


1.25 


25 


5 


257 


6160 


3.71 


54 


A-11 


0.005 


TrB/TIBA 


0.006/0.25 


25 


30 


0.95 


380 


722 


55 


B-11 


0.0005 


MAO 


125 


25 


5 


3.34 


60000 


0.42 


56 


B-11 


0.005 


TrB/TIBA 


0.TO6/0.25 


25 




_259 


6220 


0.48 


57 


A-12 


0.005 


MAO 


125 


25 


5 


328 


7870 


4.40 


58 


A-12 


0.005 


TrB/TIBA 
MAO 


0.006/0.25 


25 


30 


1£1 


724 


10.0 


59 


B-12 


0.OO01 


1.25 


25 


5 


3.71 


445200 


_o^L5_.„. 


60, 

61 


A-13 


0.005 
0.005 


TrB/TLBA 
MAO 


0.006/025 
1.25 


( 25 


5 


4.63 


11100 


046 


25 


5 


1.13 


2710 


3.54 


62 


A-13 


0.005 


TrB/TIBA 


0.00 6/025 


25 


30 


0.92 


370 


5.57 


63 


B-13 


0.0001 


MAO 


125 


25 


5 


2.78 


333600 


022 


64 


B-13 


0.005 


TrB/TIBA 


0.006/p25_ 


25 


10 


3.30 


3980 


10.7 


65 


A-14 


0.005 


MAO 


125 


25 


" 5 


1.93 


4640 


4.86 


66 


A-14 


0.005_ 


.Ire/JiBA 

MAO^ 


0006/0.25 


25 


30 


029 


JI20_ 


1.63 


67 


B-14 


0.0001 


125 


25 


5 


2.02 


242400 


0.31 


68 


B-14 


0.005 


TrB/TIBA 
MAO 


0.006/025 


25 


5 


1.83 


4390 


' 0.69 


69 


A-15 


0.005 


125 


25 _ 


10 


2.05 


2460 


4.90 


._7iL... 
71 


,BM5. 
A-16 


0.005 

0.005 


( MAO 

MAO 


1.25 

1.25 


25 


10 


3.22 


3870 


0.74 


25 


30 


0.71 


280 


3.47 


72 


B-16 


0.005 


MAO 


JL*5 


25 


10 


0.41 


490 


0.58 


73 


A-17 


0.005 


MAO 


125 


25 


30 


1.52 


608 


' 5.50 ! 


74 


B-17 


0.005 


MAO 


I 125 


25 


30 


2.16 


860 


0.40 


75 


A-18 


0.005 


MAO 


125 


25 


30 


0.34 


136 


! 3.98 


! 76 


B-18 


0.0005 


MAO 


125 


25 


5 


1.68 


40300 


! 4.42 


77 

78 ~ 


B-18 
[ BH9 


0X05 


TrB/TIBA 


0.006^025, 


25 mii 


5 


222 


5330 


1.87 


~~0.005 


TrB/TIBA 


0.006/025 


25 


30 


0.50 


200 


24.40 ! 
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immm7 9~i i d msizTntit-^^m^x. s 



50 
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[0 6 5 7] iSS£St5(C;^t\ 
[0 6 5 8] 



( 104 ) 



205 



ttfflW- 11-315109 
206 



[«5] 







(mmol) 


tttttt 


(mmol) 


mat 

W 


sin 


(r) 


(c/nraoHU'h} 


'[*] 
(dl/d 


79 


A-21 


0.005 


MAO 


125 


25 


5 


322 


7730 


634 


80 


A-21 


0.005 


TrB/TIBA 


0.006/025 


25 


30 


0.57 


230 


9.06 


81 


B-21 


0.0001 


MAO 


1.25 


25 


5 


124 


148800 


027 


82 


B-21 


0.005 
0.005 


TrB/TIBA 


0.006/025 


J2JL. 
25 


5 
5 


1.18 
1.78 


2830 


3.06 


83 


A-22 


MAO 


125 


4270 


4.00 


84 


B-22 


0.0002 


MAO 


125 


25 


5 


1.60 


96000 


0.41 


85 


B-22 


0JD05 
OJ005 


TrB/TIBA 
MAO 


0006/0.25 
125 


25 
25 


5 
10 


4.64 


11100 


024 


86 


A-23 


036 


460 


1.53 


87 


B-23 


0.005 


MAO 


125 i 


25 


30 


2.34 


940 


0.31 


88 


A-24 


0.005 




0.006/025 


25 


30 


0.44 


176 


7.11 


89 


B-24 


0.005 


MAO 


115 


25 


15 


1.62 


1300 


2.03 


90 


B-24 


_O005_ 


TrB/TIBA 
MAO 


OJ006/025 
125 


25 


30 


1.10 


440 


0.57 


81 

92 


A-25 
A-25 


0.005 
0.005 


25 


5 


1.71 


4100 


6.55 


TrB/TIBA 


0.008/025 


25 


15 


1.30 


1040 


10.5 


93 


B-25 


0.0002 


MAO 


125 


25 


5 


1.89 


113000 


0.44 


94 


B-25 


0XK)5 


TrB/TIBA 


0.006/025 
125 


25 
25 


5 

- 5 


AM 
1.04 


10400 

2450 


0.44 
3.44 


95 


A-26 


0.005 


MAO 


OA 


ft-9ft 

ITCD 


0.0001 
0O05 


MAO 
TrB/TIBA 


61 25 
0.005/025 


25 

25 


5 
5 


2.B2 


314000 


0.43 




0.95 


2300 


125 




f\ CI 


0.005 


MAO 


125 


25 


15 


0.31 


240 


1.81 


99 


B-27 




MAO 


125 


25 


5 


5.11 


12300 


634 ! 


100 


Bh27 


cygoogg 


MAO 


025 


25 


5 


2.41 

1.31 


57800 


10.6 


101 
102 


B-27 
B-27 


0.00002 
0.005 


map,; 

TrB/TIBA 


025 


25 


5 


78400 


7.73 1 


0.006/025 
1.25 


25 


5 
5 


1.98 
1.35 


47SO 
3240 


5.67 
4.92 


103 


A-28 


0J005 


MAO 


104 


A-28 


0.005 
0.0001 


TrB/TIBA 
MAO 


0.006/025 


25 


30 


0.34 


140 


12.4 


105 


B-28 


125 


_25_ 


5 


203 


244000 


0.76 


106 


B-28 


OJ005 


TrB/TIBA 
TrB/TIBA 


0.006/0.25 
0.006/025 


_25_ 
25 


10,,, 

30 


420 


5040 


19.6 


107 
108 
109 
110 


A-29 
Jr29. 

JH30 


0.005 


0.18 


72 


132 


0DQ5 
0.005 
0.005 


MAO 
TrB/TIBA 
MAO 


125 

0.006/025 


25 


30 


0.49 


200 


8.43 


25 


30 


0.16 


60 


19.7 


125 


25 


30 


0.30 


120 


12.0 


in 


B-30 


0.005 


" TrB/nBATo.006/0-25 


25*" 


~ 30 


~~0.45 


180 


23.0 



[0 6 5 9] 

mmmi 1 2~i 2 1 ] &6ic*-rfcdife«jiiivc. 



lei*. Hfi6^j2 6 iLmmz\sXiL*u><Dmti&inz> 

[0 6 6 0] $Sm£*6lC;i?-r. 

[0 6 6 1 ] 

[16] 





<t^«5 


mm 

(mmol) 


mm 


TBHR1 

(mmol) 


t°C) 


(min) 


J&fi 

<K> 


(a<- mmoJ-M • h) 


M 

(dl/g) 


112 


A-31 

A-3JL 

B-31 


O.00S 
0.005 
0.005 


MAO 
TrB/TIBA 
MAO 


125 


25 


30 


0.63 


250 


5.49 


„113 
114 


0006/025 
125 


.25 

25 


30 


0.49 


200 


15.30 


30 


1.38 


550 


0.99 


115 


A-32 


0.005 


MAO 


125 

125 


25 
25 


60 


_0.02_ 


2 


8.81 


116 
117 


A-35 


0.005 


MAO 


0.01 


4 


9.08 


A-3? H 


0.005 


MAO 


125 


25 


30 


0.10 


40 


1.66 


118 1 

119 

120 


„B-3,9,,. 
B-39 
A-40 


O.005 

O.005 

0.005 


MAO 
TrB/TIBA 
MAO 


125 


25 ..... 


5 


1.06 


2540 


0.29 


0.006/0.25 
125 


25 
25 


20 
30 


1.10 


660 


4.42 


1.10 


440 


4.59 


121 


B-40 


0.005 


MAO 


125 


25 


30 


025 


200 


1.28 



[0 6 6 2] 



50 mm&n 22-1 30] muzfu-tit-^^m^x. 
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[0 6 6 3] &mzm.7 izm-to 

[0 6 6 4] 
[S7] 







(mmol) 


&m 


(mmol) 


(°C) 


(min) 


Jhtt 

(6> 


(j/mmol-M * h) 


M 

(di/d 


122 


A-34 


0.005_ 
0.005 


MAO 


1.25 


25 


I 60 


0.01 


2 


6.31 


123 


A-35 


MAO 


1.25 


25 


60 


0.05 


10 


5.88 


124 


A-3B 


0005 


MAO 


1.25 


25 


60 


0.03 


6 


7.77 


125 


B-37 


0.005 


MAO 


1.25 


25 


60 


0.01 


2 


6.09 


126 


B-38 


0.005 


MAO 


1.25 


25 


60 


0.01 


2 


8.03 


127 


A-41 


0.005 


MAO 


1.25 


25 


L 15 


056 


770 


4.00 


UL2L- 


B-41 


0.005 


TrB/TlBA 


0.006/0.25 


25 


5 


0.59 


1420 


7.07 


129 


A-43 


0.005 


TrB/TlBA 


0.O06/OP5 


25 


15 


0.18 


140 


6.81 


130 


B-43 


0.005 


TrB/TIBA 


0.006/0.25 


25 


15 


1.35 


10B0 


0.84 



[0 6 6 5] 

mmmi s i 1 Jttt\z&mm&uitto®ms oomi 

AU x?-U>5 0 U h)Whr % ^Pei/>1 5 0 U 20 

T1. 2 5mmoL fl:*&4$3A-1 £0. 0 0 5 mmol IP A v ft 
a^*PB^L//bo 2 5^TM SttPplftS^frofcSL 

'j>m<D<< y ^ / -;u^^»n-r £ c £ (c«t u a^£<?it 
[0 6 6 6] e>nrc^ 'j -?-mm : &&. '>i©«k* 

'& % >*/-;uTifeJt»u 8 oncn o^ppiMff^ 30 
ufco ?#e>n*:x^u> • ^ptru>fta^i±, o. 

9 5 gT&U, fi^>g , ttli7 6 Og/mmol-Ti'hrT&U, 

1 RIC<tUSySb)tyPt:u>'&M(i4. 6 7mol%T* 
U. SPfittfi [t?] 1*2. 2 1 d I /gTifcofco 

[0 6 6 7] 

[fttt0M 3 2] ?E^ICS^mU^:rt§S5 0 0ml 
<Dtf?7,m*-\*2\s-7\Zs HH>2 5 0ml$g 
AU x^U^I 0 0 Uv h;iVhi\ ^Ptfl/>1 0 0 

fc, fOS, h!My^A7A5 — 2A£0. 25m 40 
molJD^ MJ*f y^^TJUS-^AfcO. 0 

2 5 mm o K <b^B-1 5:0. 0025 mm o I *5<t 



P7x-W tKU— h (TrB) £ 0 . 0 0 5mmo I 

o°cT5^Ppmfi^*fto^^, ^so-ry^y-ju 
[0668] ^e>n£^y^->§>££* Moes^t 

1 3 0°CICT1 OB^PplSEff^U^io ibtlWf 

;S14I2 7 8 2 Og/mmol-Zr hrTfeU. I RlC<fcUaiJSL 
/t^P tfU>$fil*2 0. 7moIKT&U* ^PKttS 

[77] 1*1 3. 4 d I /g-C&o*: 0 

[0 6 6 9] 

[USEflM 3 3] <b^$)B-1 «:ffiUT, ^Ey^-CDSStS 
£x^U>5 0 'J * h>U/hr. tfk>1 5 0 U 7 h 
;U/hr IC^A, ^om^Sgfcct^Mi«M«:a8 lC^-r 
cfcPlcSxfcJU^Ii. HSS01J1 3 2<hl5)«ICUT, ftfi 

[0 6 7 0] 3£S£3t 8 (Ctf-To 
[0 6 7 1 ] 

[Hffifln 3 4-1 4 9] 3|8(C^lhfb£#)2:ffl^T, 
HJE0O1 3 1 <hli]«ICUTttg^£fio*:o $£^£§18 

[0 6 7 2] 
[«8] 



( 106 ) 



209 



ftfflW- 11-315109 
210 





its to 


(mmol) 


Ham 


(mmol) 


fC) 


B*ra 

(min) 


<K> 


(a/mmol-M-h) 


M 
(dl/g) 


ft ' 

(mol%) 


'131 


A-1 


0.005 


MAO 


1.25 


25 


15 


0.95 


760 


2-21 


4.67 


132 


B-1 


0.0025 


TrB/TIBA 


0.005/0-275 


50 


5 


1.63 


7820 


13.40 


20.7 


133 


B-1 


0.005 


TrB/TIBA 


0.006/0.3 


25 


10 


1.28 


1540 


12.40 


31.3 


134 


B-1 . 


0.005 


MAO 


1.25 


25 


10 


8.42 


10100 


0.03 


29.2 


135 


C-1 


0.005 


MAO 


1.25 


25 


10 


2.30 


2760 


0.32 


7.19 


136 


B-6 


0.005 


MAO 


1.25 


25 


10 


3.64 


4370 


0.14 


10.2 


137 


B-8 


0.005 


MAO 


1.25 


25 


10 


4.15 


4980 


0.13 


12.43 


138 


B-9 


0.005 


MAO 


1.25 


25 


10 


3.31 


3970 


0.13 


8.3 


139 


A-11 


0.005 


MAO 


1.25 


25 


10 


0.69 


830 


0.80 


7.8 


| 140 


A : 12 


0.005 


MAO 


1.25 


25 


10 


0.37 


400 


0.41 


3.8 


141 


B-1 2 


0005 


MAO 


1.25 


25 


10 


4.14 


4970 


0.11 


18.5 


142 


B-13 


0.005 


MAO 


1.25 


25 


10 


7.86 


9430 


0.05 


30.1 


143 


B-1 8 


0.005 


MAO 


1-?5 


25 


1.0 




230? 




3j09 


144 


A-21 


0.005 


MAO 


1.25 


, 25 


10 


0.74 


890 


1.92 


8.2 


145 


A-22 


0.005 


r MAO 


1.25 


25 


10 


6.85 


8220 


0.08 


15.4 


146 


B-25 


0.005 


MAO 


1.25 


25 


10 


3.86 


4630 


0.16 


12.1 


147 


B-26 


0.005 


MAO 


1.25 


25 


10 


4.28 


5140 


0.05 


26.3 


148 


B-27 


0.005 


MAO 


1.25 


25 


10 


3.55 


4260 


1.11 


6.5 


149 


B-2B 


0.005 


MAO 


1.25 


25 


10 


4.51 


5410 


0.19 


14.5 i 



[0 6 7 3] 20 

mmmi so] ■&n{zmm.w&\siztemms o om i 

<DK^?M*- V 2 MUX> 2 5 0ml SrilA 

X>2 0 y-y hJU/hSraftilSt!:*:. 1 0M. J*3=>>U 
7';U5y'+-y->€7;U5 — ^AH^WTS . 0 mm o 
I , 5\&m2. 5^ Wb^BlA-1 4:0. OlmmolM 

*y-;MC&ALTtfU ^7 -£3:fi*Taj 30 
JU^-TifgilU^o 8 01C, 1 OBSPbIM 
JEg*rr-5<h. l/>/^yl>*I^0. 5 3 

[0 6 7 4] 1 mm o I £fz U ©fi^Stttt 1 4 

9gT*y. ?§e>nfc^fi^flt©®PBfiSg [7?] 1*1. 

4 6d l/gf$9fc. *fcNMR^*fcfcU^S^© 
4^yl>a-j/ h©$MI*0. 9^1/% (1.4->* 
<*t1, 4-h^>^.'(**<-&*3-ti-T6. 8^E^%. 1, 2-viny 
I fc;5<0. ->^P^>^>#*SI*0. 1^/1/ 

(^ajPSSJUT) ) T&ofc. 40 
[0 6 7 5] 

[HJSffiJl 5 1 ] HJS01J1 5 OlCfclNT^Xfc^DA- 
1 ICdOlT. v?JH3-2.Mt^!lB-1 B^^PpI 

«5^<tLfeffei*iBi«K»sftTa^4?To^:o ^e>nfc 

ft«£f*OiRfili« 2. 6 5gT*ot. 

[0 6 7 6] yWr^Almmo I =5§fcU <DS-&;514 
1*3 1 8 0gT£'J. ?#e>nfeftS-&(*0®PBI4S 

[tj] liO. 7 0 d JfcNMRMJ: 
U^B^<*©±y^ vX>ZL" y h©#«(* 1 • 2 m o 

| % (1, 4- 1 . 1^ 50 



;U%. 1, 2-viny I tt#0. 1 •>^P / ^>^># 
t&lio. 1.^X*i» HfcWIBJKlT) ) Tfeofe. 
[0 6 7 7] 

[ussem 52] njifiaji 5 1 -cm»h*2 oa-b. 

X5 L U><D3SM«:2 0 'J y hJU/h, ^yl>ro;li8 

7t. ^e>nfctt^tt<DiRMtt. 0. 7 4gT£>ofc. 

[0 6 7 8] v;U3X^7A 1 mmo I ilfcy 14 
li4 4 6 gT*U. ^ft/tttM^tOffiPBttg [tj] 
liO. 8 7d l/gT&ofc. tfcNMRMcfc'Jfti 
^<*©y^-^X>3.-«> h<D#S(S5. 3mol% (1, 
4->^fti1,4-h-7>'^* < ^t5-ttT4. 7^e;u%. 1, 
2-vinyl 1***0. 6^%, ->i> O'-O^ 0 . 

1 *J\,%*7$ '(^JiJPg^lUT) ) Tfc^fc. 

[0 6 7 9] 

[HJ601J1 5 3] HSS0IJ1 5 1 -CBdB$n6 5ttlR). x 
^UXDSS^* 5 O U >;/ hJl'/h. ^->X>03Sfi€ 
5 0 U y Mk/h iCLfclU^I*. HJfiffiJ 1 5 1 <hPl«<D 

5 7 gtr&ofc. 

[0 6 8 0] vMlO-^A 1 mmo I ^fcUOM^jSIS 

ii3 4 2 gT-«.y. nztifc&n-gtovmm'tem. i-ni 

liO. 3 4dl/gT*ot..SfcNMRMJ:ySI 
•&<*05^yx>rLXy |-£>#Sli2. 4mo 1% (1, 
4->^{*i1,4-h7>^1*^to1±T2. 3*)l>%. 1, 
2-vinyl f*#0. 1^^%. U^>t> >mmt 0. 

(«iaiPs#iuT) ) -e&ofc. 

[0 6 8 1 ] 

[HJSffJ 15 4] HJ601J 1 5 3 ICfcOT. S£iSg£ 5 

0 -ct LfcJu^iinsi§0ij 1 5 3 tmmot8ift-cm-$iZ'< = i 

■jfco <#e>ttfcttS^*©4mii. 0. 627 gT£t> 
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[0 6 8 2] B-&;S14I*1 4 8 8g/mmol-Zr hrT* U . 

mztifr&mi&ommiig. ivi 1*0. Hdi/g 

x-y htf>^3l*3. 3 mo 1% (1, 4->:*<*<h1, 4- 
>7ft^totT3. 2%;UX. 1, 2-vinyl ##0. 1 
->*p^>*>#tel*o. 

[0 6 8 3] 

[£JS0l] 15 5] ^fi&^l 1 5 3 B^SSS: 5 10 

0°C. X5 L U>'C»;7S*^4 0 U y MU/hi\ ^vX> 
4>3SM£ 6OIJ7 h^/hrt UfclUttl*. ^IfiS^J 1 5 3 

14 0. 3 7 gtS^fc. 
[0 6 8 4] fi^;S14l*8 8 8g/mmol-Zr-hrT& U . » 
t>tlfc*tB^*<D®PBttg [tj] 1*0. 1 7d 1/gT 

•>h05#SI*4. 8m o 1% (1,4->*<*<!:1.4-h^> 
Xtttf^bltT 4 . 6^E;U%. 1, 2-vinyl **#0. 2^E 
)V%. ->£P^>*>#tel*0. 1 (t^tiiPB 20 

[0 6 8 5] 

[mSWI 5 6] gtffifljl 5 3ICfcl>T. fi^iag£6 
O/C, X?-U>©»ft«£4 0 'J v hJU/hr, ^v?X> 
<DSStM£ 6 0 "J •> Y-Jl/hrt Ufctmi4. ^ffi^J 1 5 3 

14 0. 4 17 gTftdfc. 

[0 6 8 6] «^;£t£l4 9 8 4g/mraol-Zr-hr'C&y. 

f>nfc*a^<*©fiipst5e [77] iso. ndi/g-c 

•Vh©tili5. 8m o 1% (1.4->^'I*<!:1.4-h^> 
*.fc#£:bt»:T 5 . 6^^, 1, 2-vinyl ##0. 2^E 

->^p^>^>#«i*o. i ^e;u%*3S (&ibPB 

IMIT) ) Tfcofc. G PClCfcyaWSLfc^aWfc 
(Mw/Mn) (41. 8 5t*-3t. 
[0 6 8 7] 



( 107 ) 1WF1 1-315109 

212 

mmmi 57] uss^n 5 3icfcor. i^s^s 

0*C. x^U><03it«£3 0 'J y hik/hr. ^-^x> 
05;ftfi£ 7 0 'J h;i//hr<h Ufcttftll. Jtffiffl 1 5 3 

1*0. 2 4gT^fc. 

[0 6 8 8] S^;*S14li5 7 6g/mmol-ZrhrT*£>y. 

^Hft^m^womm^m. iv] 1*0. udi/gt 

•>KD#»I*6. 6mo 1% (1,4->^<*<t1,4-h5> 
^tta^totl-T 6 . 3f;l^%. 1, 2-vinyl i*#0. 2t 

->^p^>* >■&*&!* o. i (tkitim 
I^JUT) ) T*-pfc„ G PClCJ:Ua£U&ft?S#ffi 
(Mw/Mn) 1*2. 05t$ofc. 
[0 6 8 9] 

mmmi 5 8] *Etticggtfi£U7tsustii y* h 

^IC ^>5 0 0ml$gAU 5 

fc. ^©sl ^f;i'7;i'5/+it>«7;i'5- i 5Aiif 

1 . 2 5 mm o K -fb^^A-l «: O . 0 0 1mm 
o I X^UCI£*l8 k g/cirf-G ICT1 5# 

[0 6 9 0] mt>ntt7£ij^-mw&iz'>m<Dt&&z$ 
tn . 5 y y h;Pcc»^y-;u«:iio^.T7i?y^ , -€:*Tai 

^ y -;UTiSfcJ3> U 8 O'CICTI O^F^ESiSL/fc. 
*f£>n;ttfyx^u>i4i 1. 2 2gt*U. «^;£tfe 
(44 4. gkg/nunol-Ti hrT^y. SGBfcSK [77] I* 
7. 9 1 dl/gT£ofc. 
[0 6 9 1 ] 

inmmi 5 9~i 62] £%&n 5 sizfcox, ^9 
[0692] ssm^s 9 ic^T. 

[0 6 9 3] 
[«9] 





<t6tt 


(mmoO 




mum* 

(mmol) 


Co) 


»B 

<#> 


(k) 


Ck^/mmol-M-h) 


(dl/g) 


158 


A-1 


0.001 


MAO 


1.25 


50 


15 


11.22 


44.9 


7.91 


159 


A-1 


0.001 


MAO 


1.25 


75 


15 


11.96 


47.8 


7.31 


160 


B-1 


0.00005 


MAO 


1.25 


50 


15 


14.90 


1192 


1.15 


161 


0-1 


0 00025 


MAO 


1.25 


50 


15 


B.28 


132 


2.30 


162 


A-7 


0.001 


MAO 


1.25 


50 


15 


4.83 


19.3 


4.44 



[0 6 9 4] 

immm 1 6 3 ] s^MME^tonst 
2 5 ot-ri oB#ra^;Jgb/t->y^ 1 okg$i 5 4 y 
v h;u©h;ux>TSis«icL>t^. o-c^-c^jpu 
/t. -e<D^^5 L ;u7;u£>'+-y->>§>s (a i = i . 33 

=t)\>/ VybM 5 7. 5 y h^* 1 ^FelTiiST u 



50 



3 0#fi3Rj£5t»\ ifclxTI. 5^F B 1X>MtT9 51CST' 

^e,nfc@<*Ml®^$h^x>T2lHl;5t}%U 
h^x>T-S!SS<bUT@<*fl!l!«EfiE^ (A) 
(±§«2 00 U9 h^U) . 
[0 6 9 5] C©ctC»lCUT^e>nfc@<*^<«fi£«- 



( 108 ) 



11-315109 
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(A) <D®MM2 2. 4ml42 0 0mlO^7^l7 
7 ^3^l, MIC h;UX> 1 7 5ml i-ft^A- 1 
©h;|/X>j§5S (T i =0. O1mmo l/'Ji»hH 
4. 8m I t^ilOX., SigT2B$P B 1}g^Ufc. dOSS 
j$£:/\*-y->2 0 0m I T3[e|;5t^U "\*-y>£:ilP*. 
T 2 0 0 m I CDJSg&£UT@<*Ji!l!«j£7j- (B) 

[0 6 9 6] Ma 

+^lcS^B^L/feS U S«2'J«/ MU*- U-^ 
IC. ^^>1 U hJU£iSAU 5 0ti:l/tlfU 

7 JUS— OA 1 . Ommo I , EttMJSUEtt (B) 

-5T i ISmc&SLTO. 0 0 5mmo I M, 
X^UVJE^S kg/cm ! -G ICT9 0 #Pi3S^«:*t-p 

[0 6 9 7] m<i>titz#v^-®.m : M£?^x7 * ii'f 

— T3)IU ^*-y->5 0 Om I T2lH];5tJf>U 8 0°C 
ICT1 O^H^BEtefilUfc. *#e>ftfctf yx^UXi 
8. 9 6gT*U. a^jg14l*1 7 9 0 g/mmol-Ti • h 
r . tSPllittfi [tj] -tt'l 1 • 7dl/gT*^fc. 
[0 6 9 8] 

[ftttffl 1 6 4] ?E#lCgigg&Ufc2 0 0ml RjfcfS 
IC. ^>60ml, 1-A*t>4 0mlS;M, 2 

0. 2 5mm o I £1]UZ.ft&* HZfrCtoMSl'TtS^ 
feh'J-f V^;WT^U5=. 9 AO. 1 mm o I, -ft-^ 
A- 1*0. Olmmol. h'J7i-MM-'5A 
7" h^+X (^^.N^n^x — ;W tfU-hO. 0 
1 2 mm o I ©iSjfcfciP*.. ££-£B8#iUfc. 2 5°C-C 

•5 C <!: IC «fc U fi^«:i?lh L/fc. 

[0 6 9 9] se>ftfc#y-e-!8«ia«\ 7th>i y 

#88l<*:», 1 3 0 *CICT 1 omrSMHEffiSil'tZ. ?#e> 



5g/mmol-Trhi\ G P C . U X^U>^S) T3HjeU 
tfft^Mlt. M w= 1 4 6 7J> Mw/M n = 2 . 0 6 T* 

[0 7 0 0] 

[HffifflJ 16 5] jfctflCgiilg&U*: 5 0 0ml J5/£tt 
IC, MUX>2 5 Om I £*PX, 2 5rT'>g*l;l3«fctf« 

mz3L?-i'>T:mm$i£fzo -tot, ^yi^so'y 

10 A£1. Ommo U 3l*lf ^T^XbdlM-l * 0 . 

0 1 mm o I . h ij 7i-;1'M / <- i 5At h7+7> 
C?>'^7MP7i-^) tKU- h£0. 0 2 mm o 

1 »0itB££ra#iU*:„ 2 5t-C2 OTJfdlE/fcS-BTfctf) 

*>, ^Mro-fv^y-ji/^^np-r-sciicjcya^* 

*7<f;U*-TSIiil/;fc. V-£8 O^lCTI OB* 
P B 1ME^JSUfcW^. tH'J7"^^X>1 . 4 8 1 

20 [0 7 0 1 ] fi^;S14l±4 4 4g/mrnol-Ti hrffcy. 
e>nfe7H , J^vX>0 7 J ; ?-fil*Mw= 1 (tHU 

[si] 011*, *¥bw^zm2>m^ <d*\s7 << >n-&m 
[02] 021*. *?tmz%z>m2<D*u7 * >m^m 

[0 3] 0 31*, ddtlkitAl 70ttStl«:SSftBn: 

^a- i rox<g^s«igf»«T^6»»e»n^Sig*^ 
30 -r. 

[0 4i 04i*, •&fi£^sg«2T-iaffi$nfc^^'fb 
■r. 




<h^«iB-i ©x»»ttg5fltji»*t «t y m e. ft** a 



( 109 ) 



cm 1 1 



(A) s#&iiJ&# 




m : 1 — 6 n : M <D fl5 18t 



(b) mm&.mm.ft 



( 110 ) 



4#P8¥1 1-315109 



[0 21 




M: 3 ~ i i me>m® 

n:M0ff % 
Y:C s ja±©ft<ffc7k* 
(B) Wt»&flfi£# 



C 



c 



(31) €l5t«iifiS^ 4S®t¥10-50541 

(32) @5feH ¥10 (1998) 3fl30 

(33) @$fc«±3IIS S*(JP) 
(72)5&fi/§# '«! g IS » 

(72) &wm m m » is 



(72) HHB* -EaU IE fij 

lUP«UHW»*BJ»*ATB 1»2* 

nammm & m m 

H#<fb^**5t#1±rt 

(72) «n« « H i 2 

UjP*&SUfP*t1*Bj*0*7vTB 1f2^ 
=#Mk**3t4H±rt 

(72) « # * £ 

OjP«^J=!tPW*BT»*7vTB 1§2§ 



